INSTRUCTION 
MANUAL 


tO 


TCS 
& 
€ aay 


& 
gx? 


488, FRaeessress 
HE BREE Santee 


EE SER eeea< 


8 Gat-ene Gans 
ee ee 


YAESU MUSEN CO., LTD. 


TOKYO JAPAN. 


> 7¢ Y 
Pan Sele 
ie - on 
=O» Way eh. 
“has 


co) ake 


TABLE OF CONTENTS 


GENERAL DESCRIPTION 


EP pr nap ip eS ds Mme ee ork iy Ge te | els) SAR eels te Ae en a al at Page 1 

po 5 CECH LEUNG (20 fe Pe ae ere ote Mga) tat eben ASSP EPR icy Wel, Ry hey AON eed ee ORS a Page 2 
ENS PAE LA DION Serre teatsc terete Weng acta ten err MULE ate Tessa eNO gto Os us Sold aan tvok irntecadoestnst caevecci ance Page 3 

(A) BASE STATION 

(B) MOBILE STATION 
CONTROES She W ET CHES percent toe sa eee re etac west sere aeeta cen Sock ecefenean stein annoy eek Page 6 
OBERAT ION siete osc tat eae ete cecnnnte ete SeePUC PE steed ten sO ee teresa cei ent eda ces woah cdect yale faauc Aes seterantensiece: Page 9 
GIRCUTTE DESCRIPTION teepesernsre temas neces cence een artnet rte Meee cere dss acuas sabes ciacsatsccavstes esctverPesoases Page 12 

(A) BLOCK DIAGRAM 

(B) TUBE & SEMICONDUCTOR COMPLEMENT 

(C) CIRCUIT BOARD DESCRIPTIONS 

(D) CRYSTAL CALCULATIONS 

(E) CW FILTER 
PATIGNIMESN DARIN RU CD ILONS Seep se Meret cates cotaan sans ncaenas stan ve sn sheswnat sed eaebeusressettavarcceea fom ckaeeaees Page 21 
RESIST ANGE EVOL TAGE CHAR Tar etirccre cect aie teeth an trons snatbarerectasstecsa stones act sovbsseeeee tacdhcrsswadeteadesseenr Page 30 


PW RBI CD Bice ertieetey: donee her te aasen dh ceed eal hice sic OME aee hs oo SE Pe aes Lane Gs fe eee EPR A Page 32 


Eh} 
SSB TRANSCEIVER 


ee : 
BOR RE Bere Gece, 
SOE OHS ges WER: 


BE BAIN 8 1 6 oy 
6 
! 


igonsier “ts BS GAL Gan 
: # 


GENERAL DESCRIPTION 


The model FT-101/277 SSB Transceiver is a precision 
built, compact high performance transceiver of advanced 
design providing SSB (USB, LSB selectable), CW and 
AM modes of operation. The transceiver operates at an 
input of 260 watts SSB, 180 watts CW and 80 watts 
AM on all bands 160 to 10 meters. 

All circuits, except the transmitter driver and linear 
amplifier, are transistorized and composed of standard 
computer type plug-in modules, permiting easy main- 
tenance. 

The transceiver is self-contained, requiring only an an- 
tenna and an A.C. mains for home, portable or mobile oper- 
ation. The transceiver may be operated from 100/110/ 
117/200/220/234 volts AC when appropriately wired 
but is normally supplied for 117 volt AC and 12 volt 
DC operation. The two-way solid state power supply 
is an integral part of the unit. Two power cords are 
provided with the transceiver. Selection of AC or DC 
power source is automatically made when the proper 
line cord plug is inserted. 

For mobile operation a separate switch is provided on 
the front panel to turn off the tube heaters while in 


the receive mode. In this mode the transceiver draws only 
0.5 amp. less than your auto dash lights. 

All accessories, such as VOX, break-in CW with side- 
tone, 25 and 100 KHz calibrators, noise blanker, 10 
MHz WWYV are built-in. In addition , dual VFO adaptor, 
crystal control adaptor, speaker and clarifier are 
integral parts of the unit. Provision is made for the 
installation of 600 Hz crystal filter for the expert CW- 
DX operator. The CW filter is selected automatically 
when the transceiver mode switch is placed in the CW 
position. 

The entire transceiver weighs approximately 30 pounds, 
is 13 1/2” wide, 6” high, 11 1/2” deep. Construction 
is of heavy-gauge steel which provides an extremely 
rugged package, virtually immune to the effects of 
vibration and shock. 

The SP 101P/277P, combination phone patch and ex- 
ternal speaker, is a valuable optional accessory for base 
operation. The unit features an elliptical type speaker 
for high quality voice reproduction. Other optional® 
equipment includes the FV-101/277 external VFO and 
mobile mounting brackets. 


SPECIFICATIONS 


Brequency ARAange Wisereeesccete ites eet ee eee en cae 1.8-30 MHz amateur bands, (160 thru 10m) 
26.9-27.5 MHz (CB) 10-10.5 MHz (WWV ) 
(160meter band crystal option) 


‘Pypecat PEMISSIONGE SS. cde ceecrcnte seco cones ee res oct iceca USB or LSB (selectable) 
CW, AM 

Power, Inputs ¥.cese terest, tats ste eee ee ceei elds. se seestees SSB 260 Watts PEP 
CW 180 Watts 50% duty cycle 
AM 80 Watts 


(slightly lower on 10 meters) 


Carrier =SUppressioni me. eter ate researc acne. ideveseetes 50 db 

Sideband *Suppressions.c.treeerten teeta eete sere ee cece ces. cakes 50 db at 1000 Hz 

Spurious RACIATION Wecete-c.ctete ter retee oem ee ee cree oats eeweveess Down 40 db or more 

Transmitter t Frequency ReSPOnSGs-...cre.cs0cer ie seseeeos.cesvexosceseas 300 Hz - 2700 Hz +3 db 

Distortion ; Products ter cneeeeren ce searace ss teenserrcr ne ences Down 30 db or more 

Antenna’ Output ‘Impedance vets. .srt perce seccrecece sce ececeseess 50 - 75 ohm unbalanced 

Frequency” stability ism cnces cnc crsererteeran erent er sere nce tenn Less than 100 Hz drift in any 30 minute period 
Sensitivity Ancor Ete acento metre tne arn merree Te ae 0.3 uV S/N 10 db 

Selectivity to. .sct-d-cgevesteess teen ee ee eT ee 2.4 KHz at 6 db) 


4.5 KHz at 60 db) paw? May 


( 
( 
(600 Hz at 6 db) 
( 


1.2 KHz at 60 db) CW filter (option) 


Audio “Output ses. seeccctre nett ee meme ce ten crest teach sso: 3 Watts 
Power’. Consumption evacuees oes AC Receive 35 Watts 
Transmit 300 Watts Max. 
DC 12V Standby 0.5 Amp. 


Transmit 20 Amps. Max. 


DIMIONSIONS ce iere ree cote teen ete reeset eee encarta tate eee 13 1/2” wide, 6” high, 11 1/2” deep 


WW GHIIE ceeccoscceecesac score cesersebins contavecs severe ther ete teen avestnecaseenmeat ets Approx. 30 Pounds 


INSTALLATION 


General ; 

The transceiver is designed to provide a complete 
single unit installation for fixed, portable, or mobile 
operation. Two prewired plugs are furnished with 
the unit for AC or DC voltages operation. This 
system provides the flexibility required for various 
installations and allows rapid change from fixed to 
mobile operation. 


Base Station Installation ; 

The transceiver is designed for use in many areas of 
the world using supply voltages that may differ from 
the operators local supply voltage. Therefore, before 
connecting the AC cord to the power outlet, be sure 
that the voltage marked on the rear of the transceiver 
agrees with the local AC supply voltage. 


CAUTION 
Permanent damage will result if improper 
AC supply voltage is applied to the trans- 
ceiver. 


The transceiver should be connected to a good ground. 
The ground lead should be connected to the terminal 
marked GND located on the rear panel of the trans- 
ceiver. 


Mobile Installation ; 

The transceiver will operate satisfactorily from any 12 
volt negative-ground battery source by connecting 
the DC power cord to the rear panel receptacle. 
For under-dash mounting, a special mounting bracket 
is available from your dealer. A location should be 
selected clear of heater ducts. No special mounting pre- 
cautions need be observed if adequate ventilation space 
is available. A minimum of two inches of air space 
above the cabinet top and on all sides is recommended 
to allow proper air flow around the cabinet. Never 
stack other units above or below the cabinet since the 
accumulated heat from both units could cause perma- 
nent damage. 


The transceiver requires an average of 14 amps on 
transmit and 20 amps on voice peaks. The fuse in the 
DC power cable should be rated at 20 amps. When 
making connections to the car battery, be certain that 
the RED lead is connected to the positive (+) terminal 
and the BLACK lead to the negative (—) terminal of 
the battery. Reversed connections could permanently 


damage the transceiver. The BLACK lead should run 
directly to the negative terminal of the battery. Using 
the car frame as a negative connection or connecting 
the positive lead at a point such as the ignition switch 
places the devices creating noise in the same current 
path as the transceiver and fails to take advantage 
of the filtering action of the battery. The power cable 
should be kept away from ignition wires and be as 
short as possible to minimize voltage drop and to 
provide a low impedance path from the transceiver to 
the battery. 

Prior to operating the transceiver in a mobile installa- 
tion, the voltage regulator setting should be checked. 
In many vehicles, the voltage regulations is very poor 
and in some cases, the regulator may be adjusted for 
an excessively high charging voltage. As the battery 
and regulator age, the maximum voltage while charg- 
ing can increase to a very high level which is _ in- 
jurious to the battery and could cause damage to the 
transceiver. 


The transceiver is designed to operate from a source 
voltage range of 11 to 14 volts. It is necessary to 
carefully set the regulator so that the highest charg- 
ing voltage does not exceed 14 volts. The transceiver 
Should be switched “OFF” when vehicle is started 
to prevent voltage transcients from damaging power 
supply transistors. 


Antenna ; 


CAUTION 
Never transmit without having proper 
antenna or dummy load connected to 
the transceiver 


The transceiver is designed for use with resonant anten- 
na having an impedance 50-75 ohm resistive load. 


The antenna is usually the most critical part of a 
station installation. Results both in receiving and trans- 
mitting will depend on how well the antenna is installed 
and adjusted. Any of the common antenna systems 
designed for use on the high frequency amateur bands 
may be used with the transceiver, provided the input 
impedance of the antenna system is within the capa- 
bility of the transceiver pi-matching network (50-75 
ohms). 


pene aes 


If a tuned open wire transmission line, or a long wire For mobile operation, most of the commercially availa- 


antenna is used, a suitable antenna tuner must be used ble antennas on the market will give good results with 
between the antenna and the transceiver to provide an coaxial cable is securely grounded to the chassis of 
impedance match between the unbalanced coaxial out- the vehicle at the antenna mount. Adjust the antenna 
put of the transceiver and the balanced open-wire feeder length carefully for minimum SWR after installation. 


or long wire. 


INTERCONNECTIONS 


FV-101/277 FT-101/277 SP-101P/277P 


GND @ ANT ACC EXT. VFO 4/80. LINE Hi-Z] 
Q) oO 0 OOF HO. 1 110: 1.0 
tH) il Loan 
Sie Ca ile 
P PIN 4 
PIN ES Sh PIN 5 
PIN 6 COAX PIN 6 
PN 8 FL2100/2277 : PIN 8 
TELEPHONE 
LINE 
PIN 8 
PIN 


PIN 9 


INTERCONNECTION DIAGRAM 


MIC 


CO ® 
® © 


MICROPHONE CONNECTION 


FTV-650 
(6 METER TRANSVERTER ) 


/277 transceiver, the modifications shown must be ac- 


Ihe fTV-650 transverter is supplied with a 6.3 Volts 
complished prior to interconnection of the units. 


eater and bias supply for use with other equipment 
When the FTV-650 is used in conjunction with FT-101 


FTV-650 FT-101/277 


RI3 '7L cis 0.047pF=0.0022pF 


J4 PIN 7 
D3 
cié ilige 
VR eeu 4 


FTV-650 
ALC CIRCUIT MODIFICATION 
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PLi PL2 


FTV-650 FILAMENT CIRCUIT MODIFICATION 


J4 POWER 


$2001 BIAS 


\2BY7A BIAS 


ANNA ee lal 
ar 22uF IGOWV 


FTV-650 BIAS CIRCUIT MODIFICATION 


CONTROLS AND SWITCHES 


The transceiver has been specifically designed for ease 
of operation and versatility. All controls have been 
preset at the factory. Several of the controls are 
unusual in operation, and improper adjustment may 
result in signals of poor quality. The various front 


be 


By 


Am 


(1) VFO Select Switch ; 

This switch provides selection of the companion FV101 

external VFO or two fixed crystal oscillator positions. 

Normal operation of the transceiver VFO requires that 

the switch be placed in the “INT” position. 

INT-- FT-101/277 VFO controls both transmitter 
and receiver frequencies. 

RX EXT--FV-101/277 EXTERNAL VFO controls the 
receiver frequency and the FT-101/277 VFO 
controls transmitter output frequency. 

TX EXT--FV-101/277 EXTERNAL VFO controls the 
transmitter output frequency and the FT-101 
/277 VFO controls the receiver frequency. 

EXT-- FV-101/277 EXTERNAL VFO controls both 
transmitter and receiver frequencies. 

CH1, CH2--Provides crystal control of the transceiver. 
Proper crystals must be installed on PB-1182 
crystal oscillator board, for crystal controlled 
operation. 

(2) Mode Switch; (LSB-USB-TUNE-CW-AM ) 

The mode switch is a five-position switch. This switch 

is used to select the mode of operation; LSB, USB, 

AM, CW, or TUNE position. In the AM, CW and 

TUNE positions, a separate crystal is used to shift the 

carrier frequency into the filter passband. 


(3) RF GAIN/AF GAIN ; 


panel controls and their functions are described in the 
following section. Be certain that you understand 
thoroughly the function of each control before operating 
the transceiver. 
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The RF GAIN/and AF GAIN controls are mounted 
on concentric shafts. RF GAIN control (lever control) 
varies the gain of the receiver RF and IF amplifier. 
Maximum sensitivity 1s obtained with the control set 
at 10 (fully clockwise). 


The AF GAIN control (round knob) adjusts the audio 
output level at the speaker and phone jack. Clockwise 
rotation increases the audio output. 


(4) Tuning Knob 

The tuning knob located directly below the main dial 
window in combination with the band switch determines 
the actual frequency of operation. 


The VFO drive mechanism consists of a precision 
spring loaded split gear system in combination with 
a planetary drive unit to provide zero backlash at low 
tuning rates. Each revolution of the tuning knob results 
in a frequency change of 16 KHz as indicated on the 
skirt surrounding the tuning knob. 


(5) BAND Switch ; 

The band switch is an eleven-position switch used to 
select the desired band for receiving or transmitting. 
The band indication is color coded to guide the opera- 
tor selecting in the proper frequency scale for each band. 


—_ § — 


(6) CLARIFIER ; 

The clarifier control provides a means for tuning the 
receiver frequency 3 KHz to either side of the trans- 
mitting frequency. Thus, it is possible to set the pitch 
of the voice you are receiving to the most readable 
point without affecting your transmitting frequency. 
Its use is particularly valuable in “net” operation 
Where several participants may be transmitting slightly 
off frequency. The clarifier control may be switched 
off and the receiver locked to the transmitting frequency 
by setting the clarifier control to the OFF position. 
Normally, you will want to keep the clarifier in the 
OFF position until the initial contact is made. The 
clarifier control may then be used to zero-in and correct 
the any drift on the received signal. 


(7) MERESELEC T= 
This control pretunes the signal circuits for both trans- 
mit and receive. The preselect circuit provides continu- 
ous permiability tuning throughout the frequency range 
of the transceiver. 


(8) MIC GAIN/CARRIER ; 

The MIC GAIN/CARRIER controls are mounted on con- 
centric shafts. The carrier control (lever control) varies 
the amount of the carrier in the CW, AM and TUNE 
modes of operation. 

The MIC GAIN control (round knob) varies the audio 
level from the microphone amplifier stage. The control 
has sufficient range to permit the use of any high 
impedance crystal or dynamic microphone. Both controls 
have maximum gain with the control set at 10 (fully 
clockwise ). 


(O30 PLATES 
Tunes plate circuit of the final amplifier. 


(10) LOADING ; 
Tunes the output circuit of the pi network to match 
antenna and feed line impedance. 


(A) POWER 
Main switch turns transceiver “on” for both AC and 
DC operation. 


(B) HEATER 

With this switch in the down position, the transmitter 
tube heaters are turned off. This reduces battery drain 
to 0.5 amp and thus permits long periods of listening 
without excessive battery drain. Pushing the rocker 
switch to the upper position provides supply voltage 
to’ the ‘tube heaters. After a 30 second warm-up, the 
transmitter is ready for operation. This switch operates 


in both DC and AC modes. 


(C) MOX-PTT-VOX 

This slide switch selects desired transmitter mode for 

both microphone and key operation. 

MOX~(Manual transmit switch position ) 

Locks transmitter “ON” and must be returned 
to PTT position for receiver recovery. 

PTT-(Push-to-talk ) 

Locks transmitter “ON” when microphone switch 
is depressed. Receiver recovers automatically when 
microphone switch is released. 

VOX-(Voice operated transmit or break-in CW operation ) 
This switch position allows the operator to ac- 
tuate the transmitter by simply speaking into the 
microphone. Receiver recovers automatically when 
the operator stop speaking. 

For break-in CW, the VOX system will actuate 
the transmitter each time the key is depressed, 
receiver recovers each time key is released. 


(D) NB (NOISE BLANKER) 

In upper position, the noise blanker is placed inthe 
circuit and eliminates noise pulses caused by auto 
ignition. 


(E) RF ATT (RF Attenuator) 

This switch provides insertion of a 20 db attenuator 
in the incoming signal path to minimize cross modula- 
tion which may be caused by extremely strong local 
signals. 


(F) 25 KHz/100 KHz (CALIBRATOR) 

The 100 KHz crystal oscillator is used to calibrate 
the receiver. In the 25 KHz position, the 25 KHz 
multivibrator generates a marker signal at each 25 
KHz point on the dial. Clarifier control must-be in 
the “OFF” position when setting calibration. 


(G) PHONE 

Headphone may be inserted in this jack for private 
listening. The internal speaker is disconnected when 
the headphone plug is inserted. Any high quality head- 
phone may be used. 


(H) MIC 
Microphone Jack. Four pin connector is used for micro- 
phone input, and push to talk relay actuation. 


(1) METER 
Selects the meter mode to read PA cathode current (L.C. ), 
relative power output (PO), or ALC feedback voltage. 


— J — 


REAR APRON CONNECTIONS AND CONTROL 


(h) (g) (e) (c) (a) (b) (d) (f) 


(i) G)(k) () (m) (n) 


(a) AF-IN ; 

Audio input jack for auxiliary station equipment. An 
FM detector unit, or a high level microphone, may be 
applied at this point for audio output from the trans- 
ceiver speaker. 


(b) IF OUT; 

3180 KHz IF signal is available from this jack for 
use with other station equipment such as panoramic 
adapter , etc. 


(ce). SE; 

Audio output is provided at this jack for an external 
speaker. Output impedance is 4 ohms and the internal 
speaker will be disabled when plug is inserted. 


(a). Cos 

This jack may be used for external actuation of the 
transmitter. As an example, a foot switch may be 
inserted into this jack to provide remote control of the 
transmitter PTT relay. 


(e) PATCH ; 
Speech input terminal for phone patch connection. 
Impedance is 50 K ohms. 


(f) AUX ; 
This jack is connected to the receiver output (4 ohms) 
to be used for phone patch or other use. 


(S)ORAN 
Power outlet for optional cooling fan. 


(h) P.O. ADJUSTMENT ; 


Meter sensitivity adjustment for relative power output 
indication. 


(q) (r) (s) 


ack OUT 

Signal frequency output from the driver stage may 
be obtained at this jack for use of optional equipment, 
such as the FTV-650 6 meter transverter. 


(j) GND ; 
Ground connection. 


(k) LAMP FUSE; 

This lamp fuse protects the RF amplifier transistor from 
damage which may be caused by extremely strong local 
signal. 


(1) RCV ANT; 
Other receiver can be used through this Jack. 


(m) ANT ; 
Coaxial connection for antenna. 


(nj ACC: 
Accessory socket. Provides access to transceiver operat- 
ing voltages and relay contacts at this outlet. 


UD) eKEY as 
Key jack for code operation. 


(aya be VEO = 
Connections for external VFO. 


(x) HUSE: 

Fuse holder requires 5 amp fuse for 117 volt or 3 
amp fuse for 220 volt operation. D.C. power cord 
fuse 20 amp. 


(s) POWER ; 
Power receptacle. Both AC and DC cables are supplied. 


—_ 8 — 


OPERATION 


The tuning procedure of the transceiver is not 
complicated, however, care should be exercised 


when tuning to insure peak performance of the equip- 
ment. The following paragraphs describe the procedure 
for receiver and transmitter tuning. 


INITIAL CHECK 

Before connecting the transceiver to a power source, 
carefully examine the unit for any visible damage. Check 
that all modules and crystals are firmly in place and 
that controls and switches are operating normally. En- 
sure that voltage specification marked on rear panel 
matches the supply voltage. 


FREQUENCY SELECTION 

The main tuning dial is color coded with the band 
selector switch for proper frequency read out. When 
band selected is marked in Red, the operator reads the 
Red numbers on the main tuning dial. When for 


example the band selected is marked in White on trans- 


ceiver front panel, the operator reads the Black numbers 
on main tuning dial. 

The main tuning dial is marked in 25 KHz increments 
between each 100 KHz segment. This provides a 
course frequency setting within the band. The dial skirt 
surrounding the tuning knob is marked in 1 KHz in- 
crements and provides for fine settings of the trans- 
ceiver operating frequency. 


Following the example shown, familiarize yourself with 
the relationship of main and skirt dial frequency read- 
out. 


RECEIVER CALIBRATION ; 


Preset the controls and switches as indicated ; 


WE Os Selector s-cnccteteres INT (internal ) 
MOX PT TEV OXG nce eee: PTT: 

POWER eecrckevesececasrvere see ON (upper position ) 
RES GAIN 20.8. 0c:stkc cee Maximum 

PGA SAIN te .tcctteocatsteete: As required 

BAND Sit cicnse ste eee Desired band 

‘4 KO) 8) Ode aa peety cetera Desired mode 
PUOINING ees.ue scien 100 KHz point 
PRESELECTOREZ Stee: Desired band segment 
CUARIFIBR <i i:.... eee OFF 

RGA peers. eee: OFF 

CATIBRATOR cect csr 100 KHz 


To calibrate, set the TUNING control to the 100 KHz 
point on the dial nearest the desired frequency. Tune 
the preselector for maximum “S” meter deflection. Tune 
the transceiver to the 100 KHz calibrator signal for 
zero beat. Two signals may be heard near the 100 
KHz point. One of these is a signal feeding through 
the IF stages. Always calibrate to the stronger of 
these two signals. To calibrate, hold tuning knob firmly 
at zero beat point and rotate skirt vernier dial to 
zero position. The skirt vernier dial surrounds the 
tuning knob and is held in position by a friction 
locking device. This dial is easily movable by hand 
but will retain its position after calibration. The trans- 
ceiver must be calibrated when changing mode of opera- 
tion of LSB, USB, AM or CW, 


Switch the calibrator to the 25 KHz position and note 
that the calibrator signal can be heard at every 25 
KHz point. The calibrator switch should be in the 
OFF position in normal use of the transceiver. 


For bands 40-20-15-10A-10C read Black scale on main 
dial. Setting shown in the example would then be 148 


KHz plus the starting band edge frequency in MHz. 


For example, on 40 meters the frequency would be 
7148 MHz. On 20 meters, 14.148 MHz, etc. 


For bands 160-80-10B-10D read Red scale on main dial. 
Settings shown in the example would then read 648 KHz 
For example, on 80 meters the frequency would be 3.648 
MHz, on 10B, 28.648 MHz, etc. 


TRANSMITTER TUNE-UP 


The following tune-up procedure must be performed 
prior to selection of desired operating mode, LSB, USB, 
CW, or AM. See paragraphs relating to the specific 
mode after basic transmitter tune-up. 


Connect dummy load or matched antenna to the coax- 
ial fitting on rear apron, and preset controls as follows : 


POWERS» Nie ceeectee ee OFF 
HEATER SCA a cree ON 
MODE ccscspesocescectsete-svteees TUNE 
CARRIER), 5.02... 26s. 0 (fully counter-clockwise ) 
BAND) eeceeccsseseece peers Desired band 
TUNING tee spceen, terres Desired frequency 
PRESELECTLORE. Desired band segment 
PLATED 32.2 cee Desired band segment 
LOADING? oe oe To position shown in table 
METER 2S, faceecttaroccescte IC 
VEO: SELECT. 2 INT 
MOX-PTT-V.OX oa, eetcses ss PIT 
LOADING POSITIONS 
BAND LOADING 

Hs OR reern as ere 5 

SO Se Area ee ee 5 

AO) sere oe cae ete oat Saiz 

TAO SPR ek NE ae ete onlic 

15): : sahtarascseee erate 3 

LOA See eee he eer 4 

LOB eae 4 

LOG Cree cars trian: 4 

1OD aie. eee eee 4 


NOTE: Loading positions are nominal. Slight variations 
from positions shown are to be expected. 


With the transceiver turned on, allow 60 seconds for 
warm-up of the transmitter tubes. Be certain that 
accessory plug is in the accessory socket. The heater 
voltage to the final tubes is supplied through pins 1 
and 2 of the accessory plug. 


Set the “ MOX-PTT-VOX” switch to MOX position. Meter 
will now read Final Amplifier resting cathode current. 
This should be set at 50 mA with the BIAS control 
located under the top cover near the rear of the set. 
Switch the meter to ALC position and adjust ALC 
control under the top cover for full scale deflection 
of the meter. Return meter switch to IC position and 
“MOX-PTT-VOX” switch to PTT position. 


PRE-TUNING 

1. Adjust “PRESELECT” for maximum receiver noise 
level. 

2. Place “MOX-PTT-VOX” switch “MOX” position. 

3. Rotate “CARRIER” control arm until] meter rises 
just above normal idling current. (50 mA) 

4. Adjust “PRESELECT” for maximum meter reading. 
(Caution: if meter exceeds .1 (100 mA), reduce 
“ CARRIER” ) 

5. Rotate “PLATE” control for minimum meter reading. 
(Plate Dip) 

6. Return “MOX-PTT-VOX” switch to PTT position. 


The transmitter is now pretuned to the desired frequency. 
Final peak tuning is accomplished by carefully following 
the final tuning procedure. 


FINAL TUNING ; 
Final peak tuning utilizes the meter relative power 
output position (P.O.). At full transmit power the meter 
will read approximately one-half to two-thirds full scale 
into a matched antenna load. If during final tune-up 
it is noted that the meter indication exceeds full scale, 
discontinue tune-up. Off scale meter indications are the 
result of reflected RF due to high VSWR and correc- 
tive action should be taken before attempting final tune- 
up. 
CAUTION 

Exceeding the time limits noted during 

final tuning may result in destruction of 

final output tubes. 


1. Set meter switch to P.O. position, rotate “CARRIER” 
control arm fully clockwise to position 10. | 

2. Momentarily set “ MOX-PTT-VOX” switch to “MOX” 
(10 second maximum), and rotate “PRESELECT” 
control for maximum meter reading. Return “MOX” 
to PTT position. 

3. Momentarily set “MOX-PTT-VOX” switch to “MOX” 
(10 second maximum) and increase or decrease 
“LOADING” control for maximum meter reading. 
Return “MOX” to PTT position. 

4. Momentarily set “MOX-PTT-VOX” switch to “MOX” 
(10 second maximum) and increase or decrease 
“PLATE” control for maximum meter reading. Re- 
turn “MOX” to PTT position. 

5. Repeat steps 3 and 4 until maximum meter reading 
is obtained. 
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The transmitter is now tuned for maximum output. 
Return “CARRIER” control arm fully counter-clock- 
wise to zero position. Return meter switch to IC posi- 
tion and MODE switch to desired operating mode. 


NOTE: Moving the “MOX-PTT-VOX” switch to the 
“MOX” position in the above steps may be 
eliminated by simply operating the microphone 
PTT switch when microphone is attached to 
the transceiver. 


SSB OPERATION 

After completion of tuning, set MODE switch to LSB 
or USB. Set the METER switch to ALC position. Set 
the “MOX-PTT-VOX” switch to the PTT position and 
advance the MIC GAIN control until the meter kicks 
down to midscale of green colored portion when speaking 
normally into the microphone. 


Set the “MOX-PTT-VOX” switch to VOX position. 
For VOX operation, adjust VOX GAIN potentiometer 
under the top cover until voice actuates the trans- 
ceiver. Set the ANTITRIP potentiometer to the mini- 
mum point to prevent the speaker output from tripping 
the VOX. Do not use more VOX gain or ANTITRIP 
gain than necessary. Adjust the DELAY potentiometer 
under the top cover for suitable release time. 


NOTE: When meter is set to IC, voice modulation 
peaks will indicate 150-200 mA. Actual peak 
current, however, iS approximately 2 times 
the indicated value. 


CAUTION 


CARE must be taken to avoid an excessive 
drive to prevent spurious radiation. Maximum 
key down current should be kept within 330 
mA for the bands under 15 meter and 280 mA 
for 10 meter band. 


CW OPERATION 

Upon completion final tuning, insert key plug in jack 
marked “KEY” on rear apron of the transceiver. Power 
output from the transmitter is determined by the 
“CARRIER” control arm position. The operator may 
select any power output desired by simply rotating 
the “CARRIER” control within the limits of its range 
from zero to ten. 


The transceiver may be operated manually or break-in 
by setting the “MOX-PTT-VOX” switch to either MOX 
(manual) or VOX (break-in) for the desired mode of 
operation. 


NOTE: Insertion of the key plug automatically dis- 
connects the bias supply to the PA tubes, 
therefore, with the key plug inserted Final 
Amplifier bias current will not be indicated 
when meter is in the IC position. 


AM OPERATION 

AM operation of the transceiver is accomplished by 
setting the MODE switch to the AM position and 
inserting the proper amount of “CARRIER” with the 
“CARRIER” control. 


After completion basic transmitter tune-up, place the 
MODE switch in the AM position and rotate “CARRIER” 
control arm until meter reads 15(150 mA) in the IC 
position. While speaking into the microphone normally, 
increase MIC GAIN until the meter indicates very 
slight movement with voice peaks. 


Care must be taken in adjusting MIC GAIN control 
to assure that the “CARRIER” control arm is not 
rotated causing an increase in “CARRIER” level. Do 
not exceed .15(150 mA) meter indication during AM 
operation or destruction of the Final Amplifier tubes 
may result. 


CAUTION 


On the 160 meter band, maximum plate current 
should be kept within 140mA to avoid spurious 
radiation when it is operated on the frequen- 
cies between 1820 KHz and 1900 KHz. 


CIRCUIT DESCRIPTION 


The block diagram and the circuit description that 


this transceiver. 


follows will provide you with a better 


TUBE & SEMICONDUCTOR COMPLEMENT 


HF Unit PB-1181(A-Z) 
Ql ___—iRF amplifier 
Q2 Receiver Ist Mixer 
Q3 Transmitter 2nd Mixer 
Q4 Local oscillator 
Q5 _—s&Buffer 


HIGH FREQUENCY IF Unit PB-1180 (A-Z) 
Ql __—* Transmitter 1st Mixer 
Q2 si Receiver 2nd Mixer 


LOW FREQUENCY IF Unit PB-1183 (A-Z) 
Ql __—sC@WF: amplifier 
Q2 _sSIF amplifier 
Q3 ‘IF amplifier 
Q4 AGC amplifier 
Q5_— S meter 


MODULATOR Unit PB-1184 (A-Z) 
Ql sCiIF amplifier . 
Q2 AM modulator 
Q3 USB oscillator 
Q4 LSB oscillator 
Q5  CW-AM oscillator 
Q6 Buffer 


AUDIO Unit PB-1189 (A-Z) 
Ql MIC amplifier 
Q2 MIC amplifier 
Q3 ‘Emitter follower 
Q4 VOX amplifier 


3SK39Q 
2SK19GR 
2SC784R 
ZsC37Z2y. 
28C373 


ZoC3 (ZY 
3SK39Q 


MK-10F 
2SC784R 
CA3053 
2SC828Q 
2SC828Q 


MK-10D 

25C372ZY 
Boca lZy. 
2SC828P 
2937 ZY 
ZSC372Y 


MK-10F 
29C372Y 
28C372Y 
TA7042M 


Q5___—iRelay control 
Q6 Relay control 
Q7 CW side tone osc. 
Q8 AF amplifier 
VFO Unit PB-1056 (A-Z) 
Ql — VFO oscillator 
Q2 Buffer 
Q3 Amplifier 
NB and FIX Unit PB-1182 (A-Z) 
Ql Crystal oscillator 
Q2 __sIF amplifier 
Q3 _sIF amplifier 
Q4 Noise amplifier 
Q5 Noise amplfieri 
Q6 ~=Noise amplifier 
Q7 ~=CNB gate control 
REGULATOR Unit PB-1185 (A-Z) 
Ql 100 KHz oscillator 
Q2 25 KHz Multivibrator 
Q3 25 KHz Multivibrator 
Q4 Marker amplifier 
Q5 _— Regulator 
Q6 __— Regulator control 
MAIN CHASSIS 
Vil Driver tube 
V2, V3 Final amplifier 
Ql, Q2 DC-DC covertor 
Q3 AF pre-amplifier 


ass BRL 


understanding of 


MK-10D 
2SC373 
2SC373 
STK401 


3SK22G 
3SK22G 


CVO 6 


MK-10E 

oo aie Yi 
2SK19GR 
2SK19GR 
2SC784R 
2SK34E 

ZOCSI2Y 


YAS OF LY | 
ZSCT3079, 
2SC735Y 
29C735Y 
2SC697 

ZSC37T2ZY 


12BY7A 
6JS6C x2 
2SB212 x2 
2SC372Y 


The transceiver has adopted computor type plug-in 
modules. These modules are; High frequency unit, High 
frequency IF unit, LOW frequency IF unit, Audio unit, 
Modulator unit, and Power regulator unit, In addition, 
the VFO unit, Noise blanker and crystal oscillator unit 
and rectifier unit are built-in to the main chassis. 


(1) HF UNIT (PB-1181) 


This module contains the receiver RF amplifier, receiver 
lst mixer, transmitter 2nd mixer and heterodyne oscil- 
lator circuit. The signal from the antenna coil is fed 
to the gate of Ql (field effect transistor 3SK39Q) 
through terminal 8 of the module. 


The AGC (automatic gain control) voltage which is 
obtained from the low frequency IF unit, is applied 
to the gate circuit of Ql from pin 9 to control the 
gain of this stage. A manual RF gain control on the 
front panel is connected to the source of Ql through 
pin 10. 

Signal output from the Ql is then coupled to the 
receiver first mixer Q2, 2SKI9GR where the incoming 
signal is mixed with a signal from the heterodyne 


oscillator Q4, 2SC372Y through the buffer stage Q5, 
2SC373. The product of the first mixer is applied from 
the pin 17 to the high frequency IF unit. 


Transmitter signal is fed to the base of transmitter 2nd 
mixer Q3, 2SC784R from pin 13. The signal from the 
heterodyne oscillator is applied to the emitter of the 
mixer Q3, through the buffer stage Q4, 2SC372Y. This 
arrangement converts the high frequency IF signal to 
the desired transmitting frequency. This transmitting 
signal is fed to T102 through pin 11. The gate circuit of 
the receiver mixer Q2 is disconnected in transmit by 
diode switch to avoid the lowering the Q of the circuit. 
Crystal sockets and all coils are mounted on the main 
chassis. 


(2) HIGH FREQUENCY IF UNIT (PB-1180) 


The module contains the transmitter first mixer Ql, 
' 2SC372Y, the receiver second mixer Q2, 3SK39Q, 
and 5520 to 6020 KHz bandpass network. The signal 
from the receiver first mixer is fed to the gate of the 


Q3 Q: Qi Qu Qs 


mixer through the bandpass network LI, L2, and L3, 
from pin 15. VFO voltage is also applied to the 2nd gate 
of Q2 from pin 11. The signal is converted to 3180 
KHz low frequency IF and fed to the following stage 
from pin 3 through an output transformer T112A. On - 
transmit, the 3180 KHz signal is fed to the base of 
the mixer, from pin 5. A 14 MHz trap coil T113 is 
connected in the base circuit of Ql. The VFO signal 
is fed to the emitter of the Ql which produces the 
5520 to 6020 KHz high frequency IF signal. This 
signal is fed to the following stage from pin 16 through 


_ the bandpass network. 


© 
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BANDPASS NETWORK CHARACTERISTICS 


(3) LOW FREQUENCY IF UNIT (PB-1183) 


This module contains the low frequency IF amplifier, 
crystal filter, detector and AGC/S meter circuits. 


On receive, a 3180 KHz signal from the noise blanker 
circuit is fed to the gate of Ql MK-10F, FET from pin 15 
of the module. 


D1-D4 are diode switches which select the crystal 
filter for SSB or CW reception. The 600 Hz CW 
filter XF-30C is an optional feature available at additional 
cost from your dealer. The diode switch selects the 
CW filter automatically when the MODE switch is set 
to CW position. This control voltage is derived from 
pin 9 and 12. The signal from the crystal filter is fed 
to the base of Q2, 2SC784R and is amplified by Q2 
and Q3, CA3053 integrated circuit. The gain of these 
two stages is controlled automatically by the AGC 
voltage derived from AGC amplifier Q4, 2SC828Q. 
The gain is also controlled manually by the RF gain 
control on the front panel. 


The output from Q3 is fed through T109 to the ring 
demodulator D8-D1l1 for CW and SSB reception. The 
carrier signal is fed to the detector from pin 5. The 
carrier signal is balanced by VRI1 to obtain minimum 
distortion and also to avoid S-meter reading which 
may be influenced by the carrier oscillator signal. The 
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CHARACTERISTICS OF SSB/CW FILTERS 


AM signal is detected by D7, 1S1007 and fed to 
the audio amplifier stage from pin 4 through the MODE 
switch. The detected audio signals are connected to 
audio amplifier unit from pin 4 (AM) and pin 6 
(SSB & CW) through the MODE switch on the front 
panel and the pre-amplifier. 


D5, 181007, D6, GP2-354 AGC rectifiers drive the 
AGC amplifier Q4. The emitter of Q4 controls S-meter 
amplifier Q5, 2SC828Q . 


On transmit, the signal is applied to the gate of Ql 
from pin 15. It is then amplified and passed. through 
the crystal filter. The output from the crystal filter is 
applied to the high frequency IF unit from pin 10. 


D 


XF30C 
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Q3 Ql 
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CW FILTER INSTALLATION DIAGRAM 


(4) AUDIO UNIT (PB-1189) 


This module contains the microphone amplifier, receiver 
audio amplifier, VOX amplifier and CW sidetone oscil- 
lator. A speech signal from the microphone is fed to 
the first MIC amplifier Ql, MK10 F FET from pin 5. 
Input impedance of the MIC amplifier is 50 K ohms. 
The signal, controlled in amplitude by the MIC GAIN 
control between pin 3 and pin 4, is amplified by the 
second microphone amplifier Q2, 2SC372Y and applied 
to the emitter follower Q3, 2SC372Y to be delivered 
to the modulator unit from pin 8. 


The receiver audio signal from the AUDIO GAIN 
control is applied to the audio amplifier Q8, STK401 
integrated circuit from pin 19. This stage, in turn, 
increases the signal to speaker level. The audio power 
amplifier circuit utilizes the OTL (output transformer 
less) circuit and delivers 3 watts output to the speaker 
through pin 22. 


The signal from the first microphone amplifier is coupled 
through the VOX GAIN control potentiometer VR1 to 
VOX amplifier Q4, TA7042M. The signal amplified 
by Q4 is fed to the VOX rectifier. The positive DC 
output voltage of the rectifier is applied to the gate 
of the VOX relay control transistors Q5, MK-10D 
and Q6, 2SC373 causing them to conduct and actuate 
the VOX relay RL1 on the main chassis. The collector 
circuit of Q6 is connected to RL1 through pin 13. 
VRs5 
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The ANTITRIP circuit provides a threshold voltage 
to prevent the speaker output from tripping the trans- 
ceiver into the transmit function. The receiver audio 
output voltage is connected through ANTITRIP control 
VR5 to the antitrip amplifier Q4, and fed to rectifiers 
D1 and D2, GP2-354. Negative DC output voltage from 
the rectifier, connected to the gate of Q5, reduces the 
gain of the VOX control transistor providing the neces- 
sary antitrip threshold. ANTITRIP control VRS adjusts 
the value of the antitrip voltage threshold so that the 
loud speaker output will not produce excessive positive 
DC output from the VOX rectifier to exceed the nega- 
tive DC output from the antitrip rectifier and cause 
the control transistor to actuate the relay. When speak- 
ing into the microphone normally the positive voltage 
will exceed the negative antitrip voltage and actuate 
the relay. VR3 provides course adjustment for relay. 
sensitivity. 


Relay hold time will be determined by DELAY control - 
VR2. 


The tone oscillator Q7, 2SC373 operates when the 
MODE switch is in CW position. It is a phaseshift 
oscillator operating at approximately 800 Hz. The tone 
output is cativated by the keying circuit and coupled 
through SIDETONE LEVEL control VR4 to the receiver 
audio amplifier for sidetone monitoring in CW operation. 
The output from Q7 is also coupled to the VOX amplifier 
Q4 for break-in CW operation. 
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(5) MODULATOR UNIT (PB-1184) 


The MODULATOR UNIT contains the carrier oscil- 
lators, the ring modulator circuit for SSB, and AM 
modulator. The carrier oscillator oscillates either 3178.5 
KHz for USB or 3181.5 KHz for LSB, depending upon 
whether Q3, 2SC372Y or Q5, 2SC372Y is selected 
by the MODE switch. The MODE switch disconnects 
the emitter circuit of either transistor when not in use. 
The output from the oscillator is fed to the buffer 
amplifier Q4, 2SC828P, and then to the balanced ring 
modulator DI-D4.The carrier signal is also fed to the 
ring demodulator from pin 6 for receive. These crystal 
frequencies are matched to the bandpass of the crystal 
filter to place the carrier frequency approximately 25 
db down on the skirt of the filter response. 
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For AM and CW operation, the 3179.3 KHz crystal con- 
trolled oscillator Q6, 2SC372Y operates to produce 
the carrier signal, and Q3 and Q5 are disconnected. 


Q2, 2SC372Y operates as a modulator for AM 
operation and as a buffer stage for CW _ operation. 
The speech signal is fed to the balanced ring modulator 
and AM modulator Q2 from pin 9. 


Carrier balance is obtained by a potentiometer VR1 
and a trimmer capacitor, TCl  Double-sideband, 
suppressed-carrier output from the balanced modulator 
is amplified through T110 by the IF amplifier Q1,MK-10 
D, and fed to the low frequency IF unit from pin 12. 
For AM and CW, the output signal from Q2 is fed to 
the high frequency IF unit, through CARRIER poten- 
tiometer VR2 on the front panel. 


(6) POWER REGULATOR UNIT (PB-1185) 


The DC 13.6 volts from the rectifier unit is supplied 
through pin 14 to the voltage regulator circuit Q5, 
2SC697 and Q6, 2SC372Y in this unit to obtain 


- extremely stable 6 volt DC supply which is then fed 


to the various circuits from pin 13. The regulated 
voltage is supplied to the CLARIFIER control to offset 
the receive frequency + 3 KHz either side of the trans- 
mitted signal. VR4 permits adjustment of controls to 
the receive and transmit frequency to coincide at the 
CLARIFIER zero or OFF position. A-100 volt negative 
voltage is delivered from pin 5 to the unit. VR2 sets 
the operating bias at approximately—50volts for the 
final amplifier tubes. This bias voltage is—60 volts 
on receive and supplies the grid circuit of the final 
tubes on the main chassis from pin 2. The bias for 
the driver tube 12BY7A is also supplied from pin 4. 
This voltage is—20 volts on receive and—3.5 volts 
for transmit. 


This module also contains the 100 KHz/25 KHz marker 
generator. Crystal controlled oscillator Ql, 2SC735Y 
oscillates at the 100 KHz crystal frequency for dial 
calibration. Trimmer capacitor, TCl is used to calibrate 
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100 KHz against WWV or JJY. Output from the oscil- 
lator is fed to into 25 KHz multivibrator Q2 and 
Q3, 2SC735Y which generates a marker signal every 
25 KHz. VR1 is used to synchronize the multivibrator 
to 25 KHz. The multivibrator operates when the supply 
voltage is applied through pin 17 from the switch on 
the front panel. The calibrator output is fed through 
the buffer amplifier Q4, 2SC735Y to the receiver 
antenna circuit from pin 16. 


(7) VFO UNIT (PB-1056) 


The VFO module board is installed in the VFO chassis. 
The VFO uses FET transistors Ql, 3SK22G and 
Q2, .3SK22G \ first sbuiferQ3% © 2SCS:7ZY aa butien 
provides isolation and amplification of the VFO sighal. 


The VFO oscillation frequency is 8700 KHz to 9200 
KHz and covers the tunable IF range of 500 KHz. 
Varactor diode Di, 1S145 in series with capacitor 
C14 is switched into the circuit by the clarifier switch 
and the relay contacts to shift the VFO frequency for 
receiver offset tuning. 


(8) NOISE BLANKER AND CRYSTAL CONTROL UNIT 
(PB-1182) 


This module is located on the VFO unit containing the 
noise blanker and crystal oscillator for crystal controlled 
operation. On interconnection of the module is wired 
directly without using plug-in socket. 


In addition to normal VFO operation, two crystals may 
be selected for crystal controlled operation by a selector 
switch located on the front panel of the transciever. 


3180 KHz output signal from the receiver 2nd mixer is 
fed to the base of IF amplifier Q2, 2SC372Y through 
T116. The signal amplified by Q2 is fed to the gate of 
the IF amplifier Q3, 2SK19GR through the noise blanker 
diode D2, 181555, and then amplified by Q3 and fed to 
the IF amplifier chain in the low frequency IF unit PB- 
1183. 


The above 3180 KHz signal is also fed to the gate of 
noise amplifier Q4, 2SK19GR and amplified through Q4 
and Q5, 2SC784R. 


Pulse rectifier diode D4, 1S1555 conducts with the noise 
pulses in the output from Q5, and negative output voltage 
from the diode is applied to the gate of Q6, 2SK34E in 
order to turn off Q6. Then the noise blanker driver Q7, 
2SC372Y conducts to switch a noise blanker diode D2, 
which disconnects the input circuit of the IF amplifier 
Q3 whenever the noise pulse exists. 


The switching level is adjusted by the noise blanker 
threshold control VR1. At the most effective blanking 
position, there may be slight distortion on the received 
signal due to mixing at the switching diode. This effect 
can be reduced by adjusting the threshold control slightly. 
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(9) RECTIFIER UNIT (PB-1076 ) 


The rectifier unit PB-1076 is located under the main 
chassis in the power supply compartment, and delivers 
four different DC voltages. The power amplifier plate 
voltage (600 Volts DC) is supplied from the bridge 
connected silicon rectifiers D1 -D4 and D9—D12. 300 
Volts DC is also obtained from this circuit for the 


driver plate supply. 


160 Volts DC and—100 Volts DC are obtained through 
D5 and D6. D5 supplies the final tubes screen grid 
voltage, and D6 is used for the bias supply. 


10.5 Volt AC is rectified by D7 and D8 for the tran- 
sistor supply voltage. 
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(10) MAIN CHASSIS 


The main chassis contains the: power supply, transmitter 
driver, final amplifier and other associated circuits. All 
sockets for plug-in modules are mounted on the main 
chassis. 


(A) POWER SUPPLY 

The power supply is designed to operate from either 
100/110/117/200/220/234 volts AC or 12 volts DC 
(negative ground ). Inserting the appropriate power plug 
into the rear panel receptacle makes the necessary 
connections to operate the supply in either mode, AC 
or DC. 


When the transceiver is operated from a 12 volt DC 
power source, transistors Ql and Q2, 2SB212 __ func- 
tion as a low frequency oscillator to provide AC to 
the power transformer. Starting bias for the oscillator 
is obtained from divider resistors R3, R4 and Rod. All 
of the tubes heaters and input voltage to the DC con- 
verter are supplied through the HEATER switch. 


(B) PRESELECT 


The preselect control adjusts three gang-tuned coils 
T101, T102 and T1023. T101 tunes the receiver front 
end. T102 provides interstage tuning on receive as 
well as driver grid tuning on transmit. T103 tunes 


the driver plate circuit. T104, T105 and T106 are 
placed in the circuit when the band switch is in 160 
thru 40 meter band to obtain a proper impedance match 
for minimum distortion. 


T111 is connected to the heterodyne crystal X1— X11 
through the band switch and delivers the signal from 
the secondary to the mixer stages. 


Diode switches are used in several locations for isola- 
tion of the circuits. 


With the heater switch in the “OFF” position, voltage 
is still supplied to the receiver section, which allows 
continuous reception at reduced power consumption 
levels. 


The high-voltage winding of the power transformer 
T1l is connected to a bridge-type solid state rectifier 
to supply approximately +600 volts and +300 volts 


to the transmitter tubes. Output from the 120 volt tap is 
rectified to deliver +160 volts to the screen grids and 
—100 volts for the bias supply. During AC operation, T11 
is energized by two primary windings. These windings 
can be connected in series for 200/220/234 volts and 
in parallel for 100/110/117 volts operation. 


The output from a high current winding of 10.5 volts 
is rectified and is used to supply the transistorized stages. 


(C) FINAL AMPLIFIER 


The signal from the transmitter second mixer is fed 
to the grid of transmitter driver V1, 12BY7A where 
it is amplified to a level sufficient to drive the final 
linear amplifier V2 and V3, 6JS6C The signal appear- 
ing across T103 and T105 is coupled to the grids 
V2 and V3. Neutralization of the power amplifier is 
accomplished by feeding back a small amount of the 
output through TC27 to the bottom of T103/T105 
combination. Final output from V2 and V3 is fed to 
the antenna. The output RF voltage is divided by C28 
and C29, and is rectified by D4, 1S1007 to indicate 
relative output power when the meter switch is in the 
PO position. 


The ALC (automatic level control) voltage is obtained 
by D2 and D3, GP2-354 and controls the gain of the 
IF amplifier. 


(11) METERING 


The meter circuit is designed to indicate signal strength 
in the receive mode. On transmit, the meter may be 
switch selected to indicate cathode current, relative 
Power Output, and automatic level control. The meter 
functions are automatically switched by means of relay 
contacts for transmit and receive modes. 


ALC meter readings are controlled by variations in 
grid current flowing in the final amplifier tubes. As 
the final amplifier drive is increased, due to modula- 
tion, a portion of this current flow is rectified and 
applied to the gate of MK-10 on PB-1184. The meter 
then indicates the current flowing in MK-10 which is 
derived from the ALC control voltage. 


In the IC position, the meter is connected to the cathodes 


of final tubes in parallel with shunt resistor R12, and 
measures total cathode current of the tubes. 


In the PO position, the relative power output is indicated 
by the rectified DC current at the pi output circuit. 
The meter sensitivity is adjusted by potentiometer VR6 
located on the rear panel. 


HOLDER 


When the transceiver is in the receive mode, the AGC 
voltage developed by the signal is fed to the meter 
amplifiers Q4 and Q5 to provide a meter deflection 
proportional to input signal strength. The meter is 
calibrated in the customary “S” units. A meter indi- 
cation of S-9 represents approximately 50 microvolts 
at the antenna terminals. 


FUSE 
HOLDER 
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CRYSTAL CALCULATIONS FOR CRYSTAL CONT- 
ROLLED TRANSCEIVER OPERATION WITH THE 
EXTERNAL VFO OR THE TRANSCEIVER INTERNAL 
FIX OSCILLATOR, PB-1182. 


The crystal holders accept standard HC-6/Utype crys- 
tals. All crystal frequencies must fall between 8,700 
KHz and 9,200 KHz. A trimmer capacitor has been 
connected in parallel with each crystal to permit proper 
frequency adjustment. Adjustment of this trimmer will 
change the crystal frequency approximately 1 KHz. 


The correct crystal frequency for any desired operating 

frequency, may be determined by the following formula : 
Fx =(F1+Fc)—Fo 

Fx=(F1+ Fc)—Fo, where Fx is the crystal frequency, 

Fo is the desired operating frequency, and the constant 

(F1+Fc)is taken from the table. 


Frequency Table(FI+Fc) nit: KHz 


BAND LSB USB AM/CW 
160 10701.5 10698.5 10699.3 
80 127015 12698.5 12699.3 
40 16201.5 16198.5 16199.3 
20 23201.5 23198.5 23199.3 
15 30201.5 30198.5 30199.3 
11 36201.5 36198.5 36199.3 
10A 37201.5 37198.5 37199.3 
10B 377015 37698.5 37699.3 
10C 38201.5 38198.5 30199.3 
10D 387015 38699.3 


38698.5 


For Example: 


Find the proper crystal for operation at 3900 KHz 


LSB on the 80 meter band. 


From the table find the constant (Fl + Fc) for LSB 
operation on this band. The constant is 12701.5, there- 
fore Fx =12701.5 — 3900 

= 8801.5 KHz. 


CW FILTER INSTALLATION 


1. Remove top cover of transceiver cabinet and locate 
printed circuit boards PB-1189 and PB-1183. 


2. Remove two screws holding PB-1189 to the U- 
shaped bracket. Remove two screws holding the U- 
shaped bracket to the shield plate, located between 
the two boards. 


3. Remove PB-1189 from the chassis connector recepti- 
cal. Gently, rock the circuit board out of the 
connector. 


4. Remove the two screws holding the shield plate and 
lift out of the cabinet. 


5. Grasping the U-shaped brackets still attached to 
PB-1183, gently, rock the circuit board out of the 
connector. 


6. With PB-1183 removed from the chassis, remove 
C-10 and C-9 (.01 uF) capacitors from board. Install 
XF-30C CW filter in position indicated using the 
nuts and lockwashers provided. Solder the four filter 
terminals to the board. 


7. Reinstall PB-1183 into socket, screw shield plate 
to chassis, and re-install PB-1189 into socket. Re- 
place all attaching screws. 


This completes the CW filter installation. The filter 
provides a 600 Hz bandpass when the mode switch 
is placed in the CW position. Transicever alignment 
is not required for this installation. 
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ALIGNMENT 


WARNING 


DANGEROUS VOLTAGES ARE PRESENT. USE EXTREME CAUTION WHEN WORKING ON THE 
TRANSCEIVER WITH COVERS REMOVED. DISCHARGE ALL CAPACITORS BY SHORTING TO 
GROUND WITH AN INSULATED SCREW DRIVER, ETC. 


CAUTION 

Never operate the transceiver in the 
transmit mode without a matched antenna 
or adequate dummy load. The power 
amplifier tubes and P1 network compo- 
nents can be damaged if the transceiver 
is operated without the proper load termi- 
nation. 


GENERAL 

The transceiver has been carefully aligned and tested 
at the factory and, with normal usage, should not re- 
quire other than the usual attention given to electronic 
equipment. Service or replacement of a major component 
may require subsequent realignment, but under no 
circumstance should realignment be attempted unless 
the operation of the transceiver is fully understood, 
the malfunction has been analized and definitely traced 


EQUIPMENT REQUIRED 

(1) RF Signal Generator: Hewlett-Packard Model 606A, 
or equivalent with one volt output at an impedance 
of 50 ohms and a frequency coverage to 30MHz. 


(2) Vacuum Tube Voltmeter (VTVM) : Hewlett-Packard 
Model 410B, or equivalent VTVM with an RF probe 
good to 40 MHz. 


(3) Dummy Load: Waters Model 334A or equivalent 
50 ohms non-reactive load rated at 300 watts 
average power. 


(4) AF Signal Generator : Hewlett-Packard Model 200 
AB, or equivalent. 


(5) A general coverage receiver covering the frequency 
range from 3 to 30 MHz with a 100 KHz calib- 


to misalignment. rator. 
Service work should only be performed by experienced 
personnel, using the proper test equipment. 


PB-1169 


SIDETONE 
ADJ. VR: 


VOX ADU. 


VRi, 2, 3,577 @ 


PB-1183 


BIAS ADJ 
VRe 
VR4 


VR3 


CRYSTAL CAL.ADUJ. 
TC. 


T105 


Tio3 


Vi 


Tio2 


Tio14 


PB-1181 


ALC ADJ. VR: BM ADJ. 'BB-1184 PB-1182 


VR, TCi 


1. S-METER SENSITIVITY ADJUSTMENT 

Place the transceiver in the receive mode and connect 
a signal generator to the antenna terminal of the trans- 
ceiver. Set the signal generator to 14200 KHz with 
an output of 50 uV. 


Tune the transceiver for maximum S-meter reading. 
The S-meter should read S-9. If S-meter adjustment is 
required, adjust VR2 on PB-1183 to obtain an S-9 
reading. 


When the transceiver is tuned to 14200 KHz the100 
KHz crystal calibrator output will be approximately 
50 uV or S-9 on the S-meter. 


2. NOISE BLANKER THRESHOLD 

The operating level of the noise blanker is determined 
by the THRESHOLD control VR1 on PB-1182. Counter- 
clockwise rotation of the control increases the effect - 
iveness of the blanker, however, extreme setting of this 
control reduces the receiver sensitivity. 


With the noise blanker in the “OFF” position, tune 


in a signal on any band that registers between S-6. 


Note the S-meter change when the noise blanker switch 


is placed in the “ON” position. When the noise blanker . 


level is adjusted properly, the meter should indicate 
a decrease of one (1) or half S-unit. 


L22 


Ti15 


PB 1|076B 


; f re 
"HPP 8 8 ae 


If the change is greater or less than indicated, adjust 
VRI1 to achieve the proper setting. 


Extremely strong signals may cause distortion on the 
derived signal due to mixing at the switching diode. 
This effect can be reduced by decreasing the Noise 
Blanker threshold control or by switching the Noise 
Blanker to “OFF”. 


3. VOX ADJUSTMENT 

VOX controls are located on PB- 1189. These are VR1 
VOX Gain, VR2 Delay, VR3 Relay Sensitivity and 
VkR5 Antitrip Gain. 


Set the operation switch to the VOX position and turn 
the AF GAIN and MIC GAIN controls fully counter- 
clockwise. Slowly rotate the RELAY control (VR3) 
clockwise until the relay activates, then return the con- 
trol carefully counterclockwise until relay releases. 
This release point is the proper setting for the RELAY 
sensitivity control. 


Set MIC GAIN control to the center of its travel. 
Speak into the microphone normally, adjust VOX control 
VRI1 to just activate VOX relay. 


Tune in a signal and adjust the AF GAIN control to 
a comfortable listening level. Set the ANTITRIP control 
VR5 to the minimum point that will prevent the speaker 


output from tripping the VOX. 


BOTTOM VIEW 
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Adjust the DELAY control VR2 for suitable release 
time. 


4. CW SIDETONE LEVEL ADJUSTMENT 
CW sidetone level may be adjusted by rotating TONE- 
level potentiometer (VR4) located on PB- 1189. 


5. CARRIER BALANCE 

The transceiver should be allowed to reach operating 
temperature before making the carrier balance adjust- 
ment. 


Tune-up the transceiver for SSB operation using an 
antenna or dummy load. Turn the MIC GAIN control 
fully counterclockwise to remove all audio from the 
modulator stage. 


With the MODE switch set to either the LSB/USB 
positions, turn the “MOX-PTT-VOX” switch to the 
MOX position and adjust the carrier balance controls 
(VR1 and TCl) on PB-1184 for minimum PO meter 
reading. 

A more exacting balance may be obtained by tuning 
a receiver, having an S-meter, to the transmitted fre- 
quency. Adjust the balance controls for minimum S-meter 
reading while switching the MODE switch back and 
forth between the two sideband positions to obtain 
good carrier suppression for both sidebands. 


6. ALC LEVEL ADJUSTMENT 

The ALC meter will require adjustment if when the 
METER switch on the front panel is set to the ALC 
position, the mode switch to USB, the “MOX-PTT-VOX” 
switch to MOX and the microphone gain to zero the 
ALC meter does not read 5. To adjust the meter, set 
the controls as follows : 


MODDED ca. cost .ecoesce 25 os eee eee USB 
MIC: GAIN cei. eee Fully CCW 
MOX-PT2- VOX acre MOX 


If the meter reads other than 5 on the bottom scale, 
adjust the ALC control VR2 on PB- 1184 for a meter 
indication of 5. Return the “MOX-PTT-VOX” switch 
to the PTT position. 


7. VOLTAGE REGULATOR ADJUSTMENT 
Connect a VITVM DC probe between pin 13 of MJ-6 


(PB- 1185 ) and ground. Adjust VOLT potentiometer 
VR3 for exactly 6 Volt reading on VTVM. 


8. CLARIFIER ADJUSTMENT 

The frequencies coincide at CLARIFIER control OFF and 
0 position in the receive mode. If not, adjust potentio- 
meter VR4 located near the clarifier control potentio- 
meter under the main chassis. 

Transmit and receiver frequencies coincide at CLARIFIER 
control OFF position. If not, adjust ZERO potentiometer 
VR4 on PB-1185. 


9. BIAS ADJUSTMENT 

The final amplifier bias must be checked to insure 
linearity and normal operating plate dissipation for the 
final tubes. Adjust the BIAS control VR2 on PB-1079A 
as follows; Set the transceiver to the receive mode 
and allow the transceiver to reach operating tempera- 
ture. 


Set MODE switch to USB, METER switch to IC and 
the “ MOX-PTT-VOX” switch to MOX position for trans- 
mit condition. The meter will indicate PA plate current. 
Idle plate current is 50 mA if the bias is correct. If 
the idle plate current is other than 50 mA, adjust the 
BIAS control for 50 mA. 


There is a little difference in the idle current between 
AC and DC operation. Adjust the idle current to 50 
mA for each operation. 


10. POWER OUTPUT METER ADJUSTMENT 
VR6, located on the transceiver rear panel adjacent 
to the antenna coax fitting, provides an adjustment for 
power output indication on the meter. 


This potentiometer should be adjusted to indicate 1/2 
to 2/3 full scale meter deflection when the transmitter 
is producing full output power in the tune position. 


It should be noted that the meter indicates relative 
power output and is not the basis for determining 
actual power output. 


VR6 has been preset at the factory to read 1/2 to 
2/3 full scale into a 52 ohm dummy load. The operator 
should not indiscriminately adjust VR6 into an unknown ~ 
load or an antenna with high VSWR. 


11. FINAL AMPLIFIER NEUTRALIZATION 

When replacing the final amplifier tubes, it may be 
necessary to reset the bias to give correct idle current 
and check neutralization. Using the procedure outline 
below will guarantee maximum output and long tube 
life. 


CAUTION 
HIGH VOLTAGES ARE PRESENT ON UNDER- 
SIDE OF CHASSIS AND INSIDE OF FINAL 
COMPARTMENT. USE GREAT CARE WHILE 
MAKING ADJUSTMENTS WITH WIRING EX- 
POSED. 


(1) Connect a dummy load to antenna, and set meter 
IC 


(2) Locate TC27 the neutralization variable capacitor 
shaft on the underside of the chassis near the 
driver stage band switch wafer, in the final ampli- 
fier section. 


(3) Check final amplifier idle current in USB or LSB 
position and adjust as described before. 


(4) Tune up the transceiver at 29 MHz, 10B or 10C 


band with MODE switch at TUNE position, and 
advance the CARRIER control until meter IC reads 
100 mA. 


(5) Rotate PLATE tuning control and observe dip as 
indicated on the meter. If the dip is not prominent, 
reduce the loading control slightly for better indi- 
cation. As the PLATE control is rotated the meter 
should rise equally and smoothly on either side of 
maximum dip indication. 


(6) Determine which side of the dip rises abruptly. 
Set PLATE control slightly to this side of dip 
keeping the meter reading below 100 mA. 


(7) Using nonmetallic tuning wand, rotate neutraliza- 
tion capacitor shaft very slightly in the direction 
which reduces the current shown on the meter. 
Repeat steps 6 and 7 until the meter indicates a 
smooth and equal rise on either side of the maxi- 
mum dip point. 


The final compartment cover must be in place to supply 
the RF shielding required during the neutralization 


procedure. 


FINAL AMPLIFIER COMPARTMENT 


Ey 


12. ALIGNMENT OF TRANSMITTER MIXER/DRIVER 
AND RECEIVER FRONT END STAGES 


The final amplifier bias adjustment must be set to 50 
mA before extensive operation of the transmitter is 


Qi 3SK39Q 


RF INPUT CIRCUIT 


(1) Connect the 50-ohm dummy load to the antenna 
Jack. Tune up the transceiver at 30,000 KHz 
(BAND 10D, VFO at 30,000 KHz) as follows ; 
Set the BAND switch to 10D, the VFO to 30,000 


KHz, PRESELECTOR control to the upper end of 


10 and 11 meter segment and the OPERATION 
switch at MOX. Advance the CARRIER control 
and tune the final amplifier. Maintain the reso- 
nant plate current (IC) at 100 mA with the CARRI- 
ER control. Set trimmer TC5 to the mid-capactance 
position and adjust the slugs of T102 and T103 
for maximum output into the dummy load. Reduce 
the transmitter output to zero with the CARRIER 
control. 


Set the OPERATION switch to the receive mode, 
RF and AF GAIN control to maximum, CLARI- 


1s) 


FIER control to “OFF”, and NOISE BLANKER 


to “OFF”. Do not change the VFO setting and 
PRESELECTOR control setting set up in step 1. 
Tune the RF signal generator to 30,000 KHz and 
adjust it for approximately 1,000 Hz beat note. 


attempted. It is assumed that the signal generating stages 
of the transceiver are functioning properly. Use the 
internally generated signal of the transceiver to align 
the transmitter mixer and driver stages and the RF 
signal generator to align the receiver front end stage. 


CAPACITOR | TRIMMER 
128 1000PF| C29 
50 PF 


C42 
C43 JORG Gis 


C44 20PF| 1C14 
TC15 


Use just enough signal generator output ( approximate- 
ly 1 microvolt for an aligned unit) to keep from deve- 
loping AGC voltage (no S-meter indication ). Set trimmer 
TC15 to the mid capacitance position. Adjust a slug 
of T-101 for maximum audio output without developing 
AGC voltage. 


(3) Set the BAND switch at 10A, the VFO at 28,000 
KHz and the “MOX-PTT-VOX” switch at MOX. 
Advance the CARRIER control and tune the final 
amplifier. Maintain the meter reading at 100 mA 
with the CARRIER control as described in step 1. 


Set the PRESELECTOR control to the lower end of 
10 and 11 meter segment and adjust trimmer TC5 for 
maximum output at the dummy load. Reduce the trans- 
mitter output to zero with the CARRIER control. 


(4) Set the OPERATION switch to the receive mode 
and without changing the VFO or PRESELECTOR 
control settings, tune the RF signal generator to 
28,000 KHz and obtain 1,000 Hz beat note. 


GRID CIRCUIT 


PLATE CIRCUIT 


CAPACITOR 


TRIMMER 


C129 1000PF 
C4 330PF 
C5 50PF 
C6 70PF 


TRIMMER 


CAPACITOR 
C130 1000PF 
T103 +7105 cg 270PF 
C106 = 20PF 


C10 50PF 
C107. =10PF 


12BY7A TUNING CHART 


Control the signal generator output and adjust trimmer 
TClostor maximum audio output as described in step 2. 


(5) Repeat step 1, 2, 3 and 4 to peak out the coil 


adjustments for the 10 meter band. 


(6) Set the BAND switch to 15, the VFO to 21,000 


KHz and the PRESELECTOR to the lower edge of 
the 15 meter segment. Tune up the transceiver to 
21,000 KHz as described above. Adjust trimmers 
TC4 and TC9 for maximum transmitter output 
into the dummy load. 


Vi 12BY7A 


(7) Set the OPERATION switch to the receive mode, 


(8) 


and without changing the VFO or PRESELECTOR 
settings. Tune the RF signal generator to 21,000 
KHz and obtain the 1,000 Hz beat note. Adjust 
trimmer TC14 for maximum audio output as des- 
cribed in step 2. 


Repeat the procedures given in step 6 and 7 on 
the 20 meter band. The trimmer TC3 and TC8 
are used for maximum transmitter output and TC13 
for maximum audio output in receive. 


TX 2ND MIXER 


RX RF AMP aa 


13.5V 


12BY7A TUNING CIRCUIT 
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(9) Set the BAND switch at 80, VFO at 4,000 KHz, 
and the PRESELECTOR at 7 of the inner scale 
Set TCl and TC6 at the mid-capacitance point. 
Tune the transceiver to 4,000 KHz and adjust 
T105 and T106 for maximum transmitter power 
output into the load. 


(10)Set the OPERATION switch to the receive mode, 
and without changing the VFO or PRESELECTOR 
settings, tune the RF signal generator to 4,000 
KHz and obtain a 1,000 Hz beat note. Set TC11 to 
the mid-capacitance point. Adjust T104 for maxi- 
mum audio output as described in step 2. 


(11) Set the PRESELECTOR at the lower edge of the 
80 meter segment, VFO at 3,500 KHz, and adjust 
TCl and TC6 for maximum transmitter. power 
output into the dummy load. 


(12)Set the OPERATION switch to the receive mode, 


Tc2z0 Tcl9 TCZ6 TC25 TC24 TC23 TC22 TC2! 


and without changing the VFO or PRESELECTOR 
settings, tune the RF signal generator to 3,500 
KHz and obtain a 1,000 Hz beat note. Adjust TC11 
for maximum audio output as described in step 2. 


(13) Repeat step 9, 10, 11, and 12 to peak out the coil 
adjustments for 80 meter bands. 


(14)Set the BAND switch to 40, VFO at 7,000 KHz 
and the PRESELECTOR to the lower edge of the 
AO meter segment. Adjust TC2 and TC7 for maxi- 
mum transmitter power output into the dummy 
load. 


(15)Set the VFO at 7,150 KHz and PRESELECTOR for 
maximum power output. Adjust L33 for maximum 
power output into the dummy load. 


(16)Set the OPERATION switch to the receive mode, and 
set the VFO or PRESELECTOR settings to the same . 
position as step 14, tune the RF signal generator to 
7,000 KHz and obtain a 1,000 Hz beat note. Adjust 
TC12 for maximum audio output. 


(17) Set the BAND switch to 160, VFO at 1,900 KHz and 
the PRESELECTOR at 2 of the inner scale. Adjust 
TC28 and TC10 for maximum power output into 
the dummy load. 


(18) Turn the OPERATION switch to the receive mode, 
and leave the VFO and PRESELECTOR settings 
unchanged. Apply the RF signal generator output 
at 1,900 KHz to antenna terminal. Adjust TC29 for 
maximum S-meter reading. 


SILVER PLATE 


MAX. MIN. 
CAP. CAP. 


Sees yoo ees 


13. HETERODYNE CRYSTAL OSCILLATOR ALIGN- 


MENT 
The heterodyne crystal oscillation injection may be xX, ( 10B) X: (80) 
checked in the following manner. Connect the VTVM 
RF probe to the local oscillator test point. Injection Xs eee Xz (40) 
is normal if the injection voltage measures 0.3 Volt X3 (20) 
X» (10D)—___t | ate 
RMS on all bands. 
Xs (15) 
Xio (WWV) 
If not, alignment is required. Set the BAND switch sate Tt 7 Xs (11) 
11 
at 10D, TC24 at 1/3 capacitance position, and adjust eT 
6 


T111 for 0.3 Volt RMS reading on VTVM. Then adjust / 
TC2Z3,0\1 C22 a Lez2 bee C16 “ands hC26 “ort each: of FRONT 
the band to read 0.3 Volt RMS on VTVM. 


BAND pena TUNING CAPACITOR CRYSTAL FREQUENCY 


7 .52MHz({option) 
C45 300PF 9.52MHz 
C46 =150PF =| 13.02MHz 
20.02MHz 


33 .02MHz 
34 .02MHz 
34 .52MHz 
35 .02MHz 
35 .52MHz 
16.02MHz 


LOCAL OSCILLATOR TUNING CHART 


Qs 2SC372Y 


10A 34.02MHze 
16.02 
7.52 


loC 35.02 


LOCAL OSCILLATOR TUNING CIRCUIT 


N 
25 
= 
N 
° 
© 
m 


15 27.02 
20 20.02 
40 13.02 
80 9.52 


14 TRAP COIL ALIGNMENT 

(4) T113 in the high frequency IF unit is used to el- 
iminated spurious radiation on the 20 meter band. For 
alignment, tune transceiver to maximum output at 


(1) T107 is used to eliminate the direct-feed-through. in- 
terference at the IF frequency, and tuned to 6020 
KHz. Set the transceiver at 7,000 KHz LSB in receive 14,350 KHz in the tune postion. Measure the spurious 
mode and peak the PRESELECTOR for maximum radiation, by using the S-meter of another receiver 
noise output. Set the RF signal generator to 6,020 tuned to 14,520 KHz where a spurious radiation 
KHz and increase the signal generator output until an can be heard. Adjust T113 for minimum S-meter 


audio beat note is heard. Adjust T107 for minimum 
audio output. 


(2) L29 on the printed circuit board located near the 


antenna change-over relay RL2 is also used _ to 

eliminate the direct- feed-through interference. Set the 
transceiver at 7,100 KHz in the receive mode. Tune 
the RF signal generator to 5,920 KHz. Adjust L29 

for minimum S-meter reading. 


3) L22 eliminates the interference by 9th harmonic of 
the carrier oscillator. Tune the transceiver to 28,600 
KHz USB in the receive mode, and increase RF and 
AF gain control until an audio beat note is heard. 
Adjust L22 for minimum audio output. 


CAUTION 


Continuous full output for more than 10 
seconds may result in destruction of final 


tube. 


reading wihout decreasing the power output of the 
transceiver. 


(5) T115 is located on the printed circuit board near the 


VFO unit and is used to suppress carrier oscillator 
feed-through . Tune the transceiver to any frequency 
and load it to full output. Reduce the microphone 
gain to zero and place the mode switch in the 
USB position. Adjust T115 for minimum S-meter 


reading on the receiver. 


(6) L28 is used to eliminate spurious radiation on the 15 


meter band. Tune the transceiver to maximum output 
at 21,200 KHz in the tune position. Locate the spuri- 
ous radiation at 21,220 KHz by another receiver. 
Adjust L28 for minimum S-meter reading on the 


receiver. 


(7) TC30 connected in series with L32 on the printed 


circuit board located on the main chassis near the 
relay RL1 is used to eliminate spurious radiation on 
10 meter band. For alignment, tune transceiver to 
maximum output at 28,500 KHz in the tune position. 
Measure the spurious radiation by using the S-meter 
of another receiver tuned to 28,160 KHz where the 
spurious signal can be heard. Adjust TC30 for 
minimum S-meter reading without decreasing the 
power output of the transceiver. 
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VALUES ARE IN OHMS 


Order Instruction; 
Parts number is independent for each unit, except T-transformers and T-inductors, therefore it is requested 
to specify parts number together with unit classification as following example. 


No. 1 RF Unit RI 100K ohm %w Br vie Oe 


RF UNIT C-CAPACITOR 


PRINTED CIRCUIT BOARD PB-1181(A~Z) DIPPED MICA 
6 SOOW V 20PF +10% 


Q-FET & TRANSISTOR 
SOOW V 40PF +10% 


TR) 28C372Y 
TR. 280373 500WV  100PF+10% 
2SC784R 500WV 470PF+10% 
CERAMIC DISC 
7 SOWV 0.001 uF 
35 0rd1 3 50WV 0.01 uF 
SOWV 0.047 uF 


80% 
20% 
80% 


0% 
o 


- 
D-DIODE 
R-RESISTOR 
CARBON FILM 
uw 56 Q2+10% 


CERAMIC FEED THRU 
SOOWV 0. OOL uF 


22 


+100% 
= O95 


100 Q+10% ELECTROLYTIC 

220 Q+10% 18 16WV luF 

330 Q+10% TC-TRIMMER CAPACITOR 

470 2+10% CERAMIC 

$60 Q+10% 153 ECVIZWSOP32  SOPF 
L-INDUCTOR 


BPF-A 
BPF-B 


BPF-C 
RF CHOKE 1. 95u4H 
RF CHOKE 2504H 


T-TRANSFORMER & INDUCTOR 
IF TRASFORMER 
TRAP COIL 
X-CRYSTAL 
HC-18/U 


6360KHz 


IF UNIT 
PRINTED CIRCUIT BOARD PB-1183(A~—Z) 
Q-FET, IC & TRANSISTOR 

TR. 2SC784R 

TR. 2SC828Q 

Ic CA3053 

FET MKI0F 


EVLSOAOOBS3 
C-CAPACITOR 
DIPPED MICA 
500OWV 6PF +0. SPF 
500WV SOPF + 10% 
5OOWV 100PF +10% 
CERAMIC DISC 
3 SOWV 0. O01 uF 
2, 4, 7~10, 12~16, 18 SOWV 0.01 uF 5020 D-DIODE 
SOWV 0. 047uF 5,7~11 Ge. 1S$1007 


L-INDUCTOR 1~4, 6 Si. GP2-354 
RF CHOKE (he Zener WZ-110 
RF CHOKE R-RESISTOR 


MIXER UNIT 
PRINTED CIRCUIT BOARD  PB-1082(A ~Z) 
PB-1180(A ~Z) 


CARBON FILM 
213506 14W 100 Q+10% 
23 44W 220 Q+10% 


Q-FET & TRANSISTOR 20 14Ww 470 Q2+10% 
1 TR. 2SC372Y 12,1519 Www 1 KQ+10% 
FET 3SK39Q 3,14 ww 2.2KQ2 +10% 
8, 9, 22 1w 3. 3KQ +10% 
Si. GP2-354 11 1yWw 3.9KQ +10% 
R-RESISTOR 4,5 yew 5.6KQ+10% 
CARBON FILM ig 824.2507 14~WwW 10 KQ+10% 
Ww 10 2+10% 10 “WwW 27 KQ+10% 
Ww 100 Q+10% Ths al EW 100 K2+10% 
WwW 470 Q+10% CARBON COMPOSITION 
3, 16 yew 1 KQ+10% 26 Www 1 MQ+10% 
3. 3KQ +10% C7 WwW 100 Q+10% 


5.6KQ +10% 


a 10 KQ+10% 
uyw 15 KQ+10% 


44W 22 KQ+10% 


1 uw 27_ KQ+10% VR-VARIABLE RESISTOR 
8 KW 100 KQ+10% | 1 TRI2R 5002B 
9 MW 220 KQ+10% | 2 TRIIR 5002B 
C-CAPACITOR 
DIPPED MICA 
ess pie ee age) eer ee aioe Ny 24-25 SOOWV___100PF +10 % 


15522 
iNake 109/ 


15SOPF +10 % 
470P F +10% 


SOOW V 
SOOW V 


15, 27, 39 
169)? A172 2933.36 


202s 


24, 28 ~30 
SOWV_ 0. O01zF 3, 25, 26, 45, 48, 50 


CERAMIC DISC 


26) 9105125 13518520; 
21223; 


SOW V 
SOWV 


ce) 

8) 
50WV 0.01 uF 0 23532457 
31~34 11 


0. 001 uF +20% 
0.01 “uF +20% 
0. 0224F +20% 
0. 047 2F +20% 
0.1 
2.2 wF+20% 


uF 420% 


7, 8, 14, 16, 19, 35 


ELECTROLYTIC 
16WV 


SOWV 0.047uF +t 882 


5$~7, 10, 14, 21, 36 


luF 


2, 16, 19, 20, 31 16WV 


10uF 


PLASTIC FILM 8, 35, 40, 43 16WV 


22 uF 


SOWV 0.47 uF +20% 


38 


ELECTROLYTIC 


16WV 10uF 


L-INDUCTOR 
RF CHOKE 
T-TRANSFORMER & INDUCTOR 
IF TRANSFORMER 


250 uH 


108 


4, 18, 41, 42, 49 
13, 44 


MOD. & OSC UNIT 
PRINTED CIRCUIT BOARD PB-1184(A —Z) 
Q-FET & TRANSISTOR 


IF TRANSFORMER(DETECTOR) 
XF-CRYSTAL FILTER 
H XF-30A SSB 


109 


TR. 2SC372Y 
TR. 2SC828P 


5 ~ XF-30C CW(OPTION) 


24355..0 
4 
1 


FET. MK-10D 


D-DIODE 
1~4 


Ge. 1S$1007 


AF. UNIT , 
PRINTED CIRCUIT BOARD PB-1189(A ~Z) 


R-RESISTOR 
CABON FILM 
4ZW 


18 100 Q+10% 


Q-FET, IC & TRANSISTOR 


2SC372Y 


150 
180 


Q+10% 
Q+10% 


Ww 
ZW 


3 
19, 


3 
Uf 2SC373 


22215351 4W Q+10% 


MK-10D 


9~11, 14, 24, 28 yw KQ+10% 


MK-10F 


20 4W . 5KQ+10% 


STK401 
TA7042M 


— Www 
WwW 


6, 8 
12, 15, 16, 22, 25, 26, 29 


_2KQ +10% 
_7TKQ +10% 
KQ +10% 


D-DIODE 
1~—4 Si. 
5 Zener 


GP2-354 
WZ-090 


33 


IS ali a23.27 KQ +10% 


R-RESISTOR 


KQ +10% 


CARBON FILM 
ZW 
WwW 
4Z.W 
ww 


4.72 +10% 
82 Q+10% 
100 Q2+10% 
220 Q+10% 


42 
40 
13, 44, 45 
41 


VR-VARIABLE RESISTOR 


12 44W 330 Q+10% 


TRIIR 5002B 


ies TE EBs Sts SE) 14W 470 Q+10% 


TRIIR SKQB 


44W 680 Q+10% 


C-CAPACITOR 


KQ +10% 
. 5KQ +10% 


WwW 
yw 


DIPPED MICA 


20, 28, 30 SOOWV 30P F +10% 


“aw .2KQ2 +10% 


[9929232 500WV 40P F +10% 


“WwW -3KQ +10% 


500WV SOP F +10% 


“WwW . 7KQ +10% 


-6KQ +10% 


500 W V 
SOOWV 


100PF +10% 
130PF +10% 


9, 10, 35 KQ +10% 


SOOW V 1ISOPF +10% 


11, 18 KQ +10% 


KQ +10% 


SOOWV | 
500WV 


300P F +10% 
1000P F +10% 


KQ+10% 
KQ +10% 


CERAMIC DISC 


SOWV 0. O01luF oe 


20% 


KQ +10% 
KQ+10% 


251859, 135 17,18; 24, 
26, 29, 33 
6, 11, 22, 25, 34 


80% 


50WV 0.01 uF 80 26 


SOWV 0.047uF + 802 
PLASTIC FILM 


12 50WV 0.22 wF+20% 


CARBON COMPOSITION 
aw 3.3MQ2 +10% 


ELECTROLYTIC 


15 16WV 100uF 


WwW 5.6MQ +10% 


THERMISTOR _SDT-250 


VR-VARIABLE RESISTOR 
_TRIIR 
V160KRZ-1 
V160KRZ-1 
C-CAPACITOR 
DIPPED MICA 
500WV 
PLASTIC FILM 
50WV_ 0. 0047 


10OKQB 
1OKQB 
2M22B 


100P F +10% 


F +20% 


TC-TRIMMER CAPACITOR 
CERAMIC 
ECV1ZW20P40 
ECV1ZWSO0P32 
ECV1ZWS50P40 
L-INDUCTOR 
5 RF CHOKE 
2~4, 6,7 RF CHOKE 
8,9 RF CHOKE 


T-TRANFORMER 
IF TRANSFORMER Varactor 1S145 
X-CRYSTAL Ge 1S$1007 
HC-6/U 3178. 5KHz(USB) Si 1S1555 
HC-6/U 3181. SKHz(LSB) Zener W Z090 
HC-6/U 3179. 3KHz(CW/AM) R-RESISTOR 
CARBON FILM 
4W 56 Q+10% 
REG. & CALIB. -UNIT 3, 8,19 yw 100 Q+10% 
14 Ww 220 Q+10% 
Q- TRANSISTOR 24527 Ww 330 Q+10% 
TR. 2SC372Y 7 Ww 560 Q+10% 
TR. 2SC697B, D, E 1207422 WeWw KQ+10% 
TR. 2SC735Y 23 14Ww .5KQ+10% 
9,10 Ww .2KQ +10% 
Zener 18993 16, 26, 28, 29 Ww .3KQ +10% 
Si GP2-354 5 Zw .7KQ +10% 
Zener Wz-090 6, 15, 18 “ew KQ+10% 
R-RESISTOR 25 “ew KQ+10% 
CARBON FILM 184 9101,113.21 ew KQ+10% 
3, 10 WwW 100 2+10% 
17, 19, 22 Zw 330 Q2+10% CARBON COMPOSITION 
18 A KQ+10% 20 Ww 1 MQ+10% 
12 Www .5KQ+10% 
20 1ZW .2KQ +10% 
Oia Sa Www .7KQ +10% 
1, 8, 13, 15, 24 Www KQ+10% VR-VARIABLE RESISTOR 
44W KQ+10% l j SRI9OR 
Www KO +10%. |. C-CAPACITOR 
Ww KQ +10% DIPPED MICA 
2aW KQ+10% | SOOW V 3PF +0. 5PF 
CARBON COMPOSITION | 500WV 1OPF +10% 
1W 4.7KQ+10% 500WV 20PF £10% 
14, 24, 25 500W V 30PF +10% 
17 SOOWV _—SOPF +10% 
3 500WV 60PF +10% 
| 16,27°28 500W V 100P F 410% 
VR-VARIABLE RESISTOR PPO ATS 2 500WV 150PF +10% 
TRIIR 500Q2B CERAMIC DISC i 
TRIIR | 18 SOWV 0.001 uF 502% 
TRIIR eee O85 20.9103. SOWV 0.01 uF SED 
V160KRZ-1 26, 29, 31 
C-CAPACITOR 11, 19, 33 SOWV 0.047uF + 8002 
DIPPED MICA ELECTROLYTIC 
5, 6, 21 500WV 30PF +10% 12, 30 ie 16WV luF 
9 500WV 40P F +10% 
S5OOWV 50P F+10% 
500WV 100P F +10% 
SOOWV 250PF 410% ih eu a, 
500WV  1000PF +10% TC-TRIMMER CAPACITOR 
SOOWV 2000PF +10% CERAMIC 
CERAMIC DISC ECV1ZW20P32 
SOWV 40. 0luFS — 20% L-INDUCTOR 
ELECTROLYTIC FIX OUTPUT COIL 
14~16 16WV  1000uF RF CHOKE 
i718 25WV470uF RF CHOKE 
ag bet 160WV 22uF - TRANSFORMER 
COTE TR 250WV 22 F IF TRANSFORMER 
in PRS IF TRANSFORMER 
TC-TRIMMER CAPACITOR ies ‘ IF TRANSFORMER 
CERAMIC oF IF TRANSFORMER 
ECV1ZWS50P32 x fs. 
L-INDUCTOR : } We VME QONET Nn 
RF CHOKE PRINTED CIRCUIT BOARD PB-1056(A ~Z) 
X-CRYSTAL _ Q-FET & TRANSISTOR _ 
HC-13/U _100KHz ae ae TRA 2SC372Y. 
FET 3SK22GR 


4 


cy) peel 16WV 10uF 


NB & FIX UNIT 


PRINTED CIRCUIT BOARD PB-1182(A~Z) ; ~-WVaractor 18145. 
Q-FET & TRANSITOR R-RESISTOR 
Sey TR. 2SC372Y CARBON FILM 


TR. 2SC784R 44.W 100 Q2+10% 
FET 2SKI9GR 144W 270 Q2+10% 
FET 2SK34E QW 330 Q+10% 

24 W 8. 2KQ +10% 


1 Zw 10 KQ+10% 1 ~3, 8,11 ~13 Si. GP2-354 
9 WwW 22 KQ+10% 9 Zener W2Z-090 
225 WwW 100 KQ2Q+10% R-RESISTOR 
~ CARBON COMPOSITION CARBON FILM 
11(L5) 14W 1 KQ+10% 48 ww 220 Q2+10% 
22 ww 330 Q+410% 
18 Yew 470 Q+10% 
26, 62 < Ww 560 Q2+10% 
35 Yew 680 Q+10% 
C-CAPACITOR 64 iw 1KQ+10% 
DIPPED MICA 50 Www 1.5KQ +10% 
16 500WV 20P F 10% 61, 63 yw 4.7KQ+10% 
8, 10 500WV 100PF +10% 23, 24, 33, 34 ww 5.6KQ +10% 
ih 2 SOOWV 650PF +10% 25559 Ww 10 KQ+10% 
11 500WV  1000PF +10% 60 Uw 33KQ +10% 
11 S0OOWV 2000PF +10% CARBON COMPOSITION 
CERAMIC DISC 54 Ww 10 Q+10% 
6, 7,9, 12,15 50WV 0.01 wFE  * 3021 4,9, 17, 39 WwW 56 Q2+10% 
3.5613 SOOWV O01S ZR oc ia 51s 35S 16W 100 2+10% 
CERAMIC TC 16 WwW 470 Q+10% 
14 NPO 6P F +0.5PF 100KQ + 10% 
4 NPO 10P F+10% 7, 38 WwW 1 KQ+10% 
19 NPO 82P F+10% 6 WwW 2.2KQ +10% 
20 N750 2PFH0.5PF/ 2 WwW .3KQ +10% 
18 N750 7PF+0.5PF| 44 ZW 4.7KQ +10% 
17 N750 20P F 10% 19, 20 Ww 5. 6KQ +10% 
8 ww 10 KQ+10% 
36 16W 33 KQ+10% 
3 ZW 47 KQ+10% 
28, 29 1gW 470 KQ+10% 
VC-VARIABLE CAPACITOR 13 WwW 1 MQ +10% 
1 AIR B521C 10°11 1 WwW 56 Q+10% 
TC-TRIMMER CAPACITOR 30 1 WwW 47 KQ+10% 
1 AIR. TSN150C30PF METALIC FILM 
2 AIR. TSNI70CIOPF X2 5 3 WwW 5. 1KQ +10% 
L-INDUCTOR 40 5 WwW 1.5KQ+10% 
1 OSCILLATOR COIL 37 5 WwW 18 KQ+10% 
2~4,6 RF CHOKE 2504H | WIRE WOUND 
5(R11) RF CHOKE 7 12 METER SHUNT 
VR-VARIABLE RESISTOR 
3 EVCBOGS20B13 1KQB 
RECTIFIER UNIT 6 EVHBOASI5B13 1KQB 
PRINTED CIRCUIT BOARD PB-1076(A ~Z) 1 EVK48AF02314 S5KQA/IKQB 
D-DIODE 2 EVKAOAF02339 5KQA/5KQB 
5, 6 Si. 1S$1942 4 TR-1IR 1KQB 
1~4,9~12 Si. 10D10 C-CAPACITOR 
7,8 Si. V06B DIPPED MICA 
R-RESISTOR 123 500WV 2PF +0. SPF 
CARBON FILM 134 500WV 3P F +0. 5PF 
6~13 Ww 470 KQ+10% 500WV 5P F +0. SPF 
CARBON COMPOSITION 1, 16, 98, 107 500WV 10P F +10% 
2 16W 1 KQ+10% 44, 106 500WV 20P F +10% 
4,5 1W 3. 32410% 977122 500WV 30P F 410% 
1 2W 5. 6Q2+10% 5, 10, 42, 47 500WV  SOPF+10% 
METALIC FILM 135 SOOWV 60P F +10% 
3 5W 220 2+410% 6, 43 500WV 7OP F +10% 
104 500WV 80P F +10% 
48, 53, 55, 92, 99 500WV 100P F +10% 
C-CAPACITOR 46, 111 500WV 150P F+10% 
CERAMIC DISC 29 SOOWV 200PF+10% 
6 SOWV 0.047uF + 8022] 127 SOOWV 250PF+10% 
4 SOOWV 0.01 wF  *'9°% | 9 SOOWV 270PF+10% 
es 14KV 0.00474F 1'9°% | 45, 105 SOOWV 300P F +10% 
ELECTROLYTIC 4, 41 500WV 330P F +10% 
3 25WV 470 uF 108 SOOWV 400P F +10% 
2, 26, 136 SOOWV 470PF+10% 
MAIN CHASSIS 7, 27, 34, 35, 37, 120,121, 500WV 1000PF+10% 
128 ~131 
1 12BY7A 
6JS6C 133 500WV 3000PF+10% 
Q-TRANSISTOR MOULDED MICA 


TR. 
TR. 


2SB212 
2SC372Y 


1KWV 100P F +10% 
11 1IKWV 200P F +10% 
23 1. 5KWV 1000P F+10% 


CERAMIC _ DISC 


90, 118, 141 11 POWER TRANSFORMER 
33,135,,50,.52;59 — 61: SOWV 0.0474 F 12 AF CHOKE 20mH 0. 5A 
66, 69 ~73, 85, 89, 91, 94, 14 AF CHOKE 1H 20mA 


95, 100, 103 F-FUSE 
8, 14, 15, 20, 22 500OWV 0.0047uF 110° | 1 AC 5A(100 ~117¥V)3A(200 ~234V) 


3, 19, 21, 101, 102 500WV 0.01 uF 2 DC 20A 
74 14KV 0.001F = +100% FH-FUSE HOLDER 


14KV 0.0047 uF AC S-N1001 
1.4KV 0.01 uF y DC S-N1102 
3KV 1SOP F+10% RL-RELAY 


(RDA30) 3KV 600P F +10% AE3171-42 
CERAMIC FEED THRU : MX2P 
30 ~32, 39, 40, 67, 68,84, SOOWV 0.001uF *'8°% 


110 


PLASTIC FILM 
SOWV 0.047 nF +20% 
50WV 0.22 wr +20% 
49 50WV 0.47 uF 420% 
METALIZED PAPER 

160WV_ 2.2 
ELECTROLYTIC 


S-SWITCH 


ROTARY RS13-13-11(BAND) 


SEASAW WD3001 (POWER) 
SEASAW WD3201 (HEATER) 


142  16WV 1uF 0 SLIDE SS-F22-08 
54, 137 16WV 10uF 9 SLIDE SS-H23-08 
143 16WV_:100uF 
63 16WV__220uF 
124 25WV  1000ZF 
109 450WV 2. 2uF X-CRYSTAL 
I HC-25/U 9. S2MHz 
VC-VARIABLE CAPACITOR 2. 40M HC-25/U__13. O2MHz 
3 HC-25/U _20. O2MHz 
TC-TRIMMER CAPACITOR 5 11M HC-25/U 33. O2MHz 
CERAMIC 6 HC-25/U___34. O2MHz 
ECV1ZWI10P32 7 HC-25/U 34. S2MHz 
1-4, 11:25 ECV1ZWSOP32 
57 A FY COPE 
B-2PY 100PF 10. JJY/WWV HC-25/U___16. O2MHz 
B-7P 


AIR TSN-150C 


PLASTIC FILM 
30 CT Y12B 1OPF 
MU-MULTI JACK 
12, 13, 16~18, 20, RF CHOKE 250 4H 
21, 26, 27, 31, 35 
9 RF CHOKE 300 H 
7 RF CHOKE(PLATE)  500”H 15SV_0.1SA 
14v_40mA 
PLH-LAMP HOLDER 
#001011 
B-1 
VS-TUBE SOCKET 
I TS103C01 
1, 4, 5, 7, 8, 11, 16 CN-7017 
2 S-G7616 (KEY) 
PRE es ee FM-144 (MIC) 
i ee eee ee nenene yn Ten hk 666 se 3SO-239 CANT) 
9 450AB12M(POWER) 
T-TRANFORMER & INDUCTOR 12 P2240 (SP) 
ANT COIL A 13 S-B0611 (EXT. VFO) 
GRID COIL A 14 SA602 B(ACC) 


DRIVER COIL A 


104 ANT COIL B MMRIEEN RSS iC he S| 

105 DRIVER COIL B iene sires i ee 
Pile 1a GRID ECO EAN eka Tay sa 

107 SMHz_TRAP_ COIL 

lil 6. 36MHz TRAP COIL 1 MK-45 

US 3. 18MHz TRAP COIL 
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WARRANTY POLICY 


We warrant this equipment against defects in material or work- 
manship, except for tubes, transistors, and diodes, for a period 
of one year from date of original purchase. This warranty is 
valid only if the enclosed card is properly filled in and mailed 
to the factory within ten days of date of purchase. Do not ship 
to the factory without prior authorization. This warranty is 
limited to, repairing or replacing only the ep parts, and 


is not valid if thegeqgipm as b ta H with, misused, 
or damaged. 
This warranty is va only the eGuipment which is sold by 


our officially authorized distributor in owner's country, and for 
the equipment which is not purchased through our officially 
authorized distributor in owner’s country, the labor charge for 
repairing shall be borne by the owner. 


YAESU MUSEN CO., LTD. 
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GENERAL DESCRIPTION 


The model FT-101/277 SSB Transceiver is a precision 


built, compact high performance transceiver of advanced 
design providing SSB (USB, LSB selectable), CW and 
AM modes of operation. The transceiver operates at an 
input of 260 watts SSB, 180 watts CW and 80 watts 
AM on all bands 160 to 10 meters. 

All circuits, except the transmitter driver and linear 
amplifier, are transistorized and composed of standard 
computer type plug-in modules, permiting easy main- 
tenance. 

The transceiver is self-contained, requiring only an an- 
tenna and an A.C. mains for home, portable or mobile oper- 
ation. The transceiver may be operated from 100/110/ 
117/200/220/234 volts AC when appropriately wired 
but is normally supplied for 117 volt AC and 12 volt 
DC operation. The two-way solid state power supply 
is an integral part of the unit. Two power cords are 
provided with the transceiver. Selection of AC or DC 
power source is automatically made when the proper 
line cord plug is inserted. 

For mobile operation a separate switch is provided on 
the front panel to turn off the tube heaters while in 


the receive mode. In this mode the transceiver draws only 
0.5 amp. less than your auto dash lights. 

All accessories, such as VOX, break-in CW with side- 
tone, 25 and 100 KHz calibrators, noise blanker, 10 
MHz WWY are built-in. In addition , dual VFO adaptor, 
crystal control adaptor, speaker and clarifier are 
integral parts of the unit. Provision is made for the 
installation of 600 Hz crystal filter for the expert CW- 
DX operator. The CW filter is selected automatically 
when the transceiver mode switch is placed in the CW 
position. 

The entire transceiver weighs approximately 30 pounds, 
is 13 1/2” wide, 6” high, 11 1/2” deep. Construction 
is of heavy-gauge steel which provides an extremely 
rugged package, virtually immune to the effects of 
vibration and shock. 

The SP 101P/277P, combination phone patch and ex- 
ternal speaker, is a valuable optional accessory for base 
operation. The unit features an elliptical type speaker 
for high quality voice reproduction. Other optional® 
equipment includes the FV-101/277 external VFO and 
mobile mounting brackets. 


SPECIFICATIONS 


BY EQICME YMCA NRe cae eset t rete e ret eter cee a recseset tec ees vs snes: 1.8-30 MHz amateur bands, (160 thru 10m) 
26.9-27.5 MHz (CB) 10-10.5 MHz (WWV) 
(160meter band crystal option) 


Tv e FO Te ON ens ete eae Gee ie. os nee del ces, USB or LSB (selectable ) 
CW, AM 

Power [vipers cchoor ote, ce eee ee rs SSB 260 Watts PEP 
CW 180 Watts 50% duty cycle 
AM 80 Watts 


(slightly lower on 10 meters) 


CArFICEMOTpDOResstOnl secretes ere eoee ee caet ate teny is cak sess cot deedactectoet 50 db 

Sideba nce su moressioniees, edt yee c neces eelle.ol eee setiass 50 db at 1000 Hz 

SPUPHOUS meet aE MaT I ete one oe cee en oes oes cd tis cance lites tadesebes sen seee oo: Down 40 db or more 

Transmitter irequency KeSpOnse 2........c..ccccccdseoscnsedvocssoeee 300'Hz 2700 Hz) Sidb 

DiStORE ORM ucm Sere te setee ects. carne scochoraaas -nanataee rete ee ates, Down 30 db or more 

Antentia sQuepere mn pedance: veces ts s.foiceeceetlecteveecennccsss 50 - 75 ohm unbalanced 

Frequency Stability ne weet eel eee Per ERO a pee ae a Less than 100 Hz drift in any 30 minute period 
SCHSIEEVILY ee eee oe ennai Beet orcs deecee tc oeeanckenencesseclicen ees 0.3 uV S/N 10 db 

SCLCCUVIEVIS emer ces eset 4 ede ete oa See cinrerertte et cac tee eciess 2.4 KHz at 6 db) 


4.5 KHz at 60 db) Seah ad 


( 
( 
(600 Hz at 6 db) 
( 


1.2 KHz at 60 db) CW filter (option) 


A UGiO* CUR ter cootenctepseetec tee atccose stesiacsnccseetconses 3 Watts 
Powerg COnsttin ptiaiimeese.2th.. css teeecce rae teeeanets snes c teacek ete AC Receive 35 Watts 
Transmit 300 Watts Max. 
DC 12V Standby 0.5 Amp. 


Transmit 20 Amps. Max. 


DEMEMSIOTIS Hr osconce -cch ee meer eecceacpettcncctrectaekepanseses 13 1/2” wide, 6” high, 11 1/2” deep 


A Ss Ce et dienes nit RRS Sar eB eh i a yor AANA. Approx. 30 Pounds 


INSTALLATION 


General ; 
The transceiver is designed to provide a complete 


single unit installation for fixed, portable, or mobile 
operation. Two prewired plugs are furnished with 
the unit for AC or DC voltages operation. This 
system provides the flexibility required for various 
installations and allows rapid change from fixed to 
mobile operation. 


Base Station Installation ; 

The transceiver is designed for use in many areas of 
the world using supply voltages that may differ from 
the operators local supply voltage. Therefore, before 
connecting the AC cord to the power outlet, be sure 
that the voltage marked on the rear of the transceiver 
agrees with the local AC supply voltage. 


CAUTION 
Permanent damage will result if improper 
AC supply voltage is applied to the trans- 
ceiver. 


The transceiver should be connected to a good ground. 
The ground lead should be connected to the terminal 
marked GND located on the rear panel of the trans- 
ceiver. 


Mobile Installation ; 

The transceiver will operate satisfactorily from any 12 
volt negative-ground battery source by connecting 
the DC power cord to the rear panel receptacle. 
For under-dash mounting, a special mounting bracket 
is available from your dealer. A location should be 
selected clear of heater ducts. No special mounting pre- 
cautions need be observed if adequate ventilation space 
is available. A minimum of two inches of air space 
above the cabinet top and on all sides is recommended 
to allow proper air flow around the cabinet. Never 
stack other units above or below the cabinet since the 
accumulated heat from both units could cause perma- 
nent damage. 


The transceiver requires an average of 14 amps on 
transmit and 20 amps on voice peaks. The fuse in the 
DC power cable should be rated at 20 amps. When 
making connections to the car battery, be certain that 
the RED lead is connected to the positive (+) terminal 
and the BLACK lead to the negative (—) terminal of 
the battery. Reversed connections could permanently 


damage the transceiver. The BLACK lead should run 
directly to the negative terminal of the battery. Using 
the car frame as a negative connection or connecting 
the positive lead at a point such as the ignition switch 
places the devices creating noise in the same current 
path as the transceiver and fails to take advantage 
of the filtering action of the battery. The power cable 
Should be kept away from ignition wires and be as 
Short as possible to minimize voltage drop and to 
provide a low impedance path from the transceiver to 
the battery. 

Prior to operating the transceiver in a mobile installa- 
tion, the voltage regulator setting should be checked. 
In many vehicles, the voltage regulations is very poor 
and in some cases, the regulator may be adjusted for 
an excessively high charging voltage. As the battery 
and regulator age, the maximum voltage while charg- 
ing can increase to a very high level which is_ in- 
jurious to the battery and could cause damage to the 
transceiver. 


The transceiver is designed to operate from a source 
voltage range of 11 to 14 volts. It is necessary to 
carefully set the regulator so that the highest charg- 
ing voltage does not exceed 14 volts. The transceiver 
should be switched “OFF” when vehicle is started 
to prevent voltage transcients from damaging power 
supply transistors. 


Antenna ; 


CAUTION 
Never transmit without having proper 
antenna or dummy load connected to 
the transceiver 


The transceiver is designed for use with resonant anten- 
na having an impedance 50-75 ohm resistive load. 


The antenna is usually the most critical part of a 
Station installation. Results both in receiving and trans- 
mitting will depend on how well the antenna is installed 
and adjusted. Any of the common antenna systems 
designed for use on the high frequency amateur bands 
may be used with the transceiver, provided the input 
impedance of the antenna system is within the capa- 
bility of the transceiver pi-matching network (50-75 


ohms ). 


SB sees io -PRER 


If a tuned open wire transmission line, or a long wire For mobile operation, most of the commercially availa- 


antenna is used, a suitable antenna tuner must be used ble antennas on the market will give good results with 
between the antenna and the transceiver to provide an coaxial cable is securely grounded to the chassis of 
impedance match between the unbalanced coaxial out- the vehicle at the antenna mount. Adjust the antenna 
put of the transceiver and the balanced open-wire feeder length carefully for minimum SWR after installation. 


or long wire. 


INTERCONNECTIONS 


FV-101/277 FT-101/277 SP-101P/277P 


@ : OO (eo) Oo ¢O 
f : il pee bea 


eee lll 4 


pee ee = =a 
PN'S FL2100/2277 : PIN 


D|DjNjH|— 


TELEPHONE 
LINE 


PIN 8 
PIN 
RF OUT GND RF IN PIN 
! 
lO] 
ANTENNA 


INTERCONNECTION DIAGRAM 


PTT 
6 ib SWITCH 


MICROPHONE CONNECTION 


FTV-650 
(6 METER TRANSVERTER) 


/277 transceiver, the modifications shown must be ac- 
complished prior to interconnection of the units. 


lhe -’PV-650 transverter is supplied with a 6.3 Volts 


heater and bias supply for use with other equipment 
When the FTV-650 is used in conjunction with FT-101 


FTV-650 FT-101/277 


RIZ CI8 0.047 pF=0.0022yF 


- J4 PIN 7 
D3 
cié Te 
VR tae 2 G 


FTV-650 
ALC CIRCUIT MODIFICATION 


OBDANDHSUWN — 


f 


FTV-650 FILAMENT CIRCUIT MODIFICATION 


J4 POWER 


S200! BIAS 


l2BY7A BIAS 


mz 22uF IGOWV 


FTV-650 BIAS CIRCUIT MODIFICATION 


CONTROLS AND SWITCHES 


The transceiver has been specifically designed for ease 
of operation and versatility. All controls have been 
preset at the factory. Several of the controls are 
unusual in operation, and improper adjustment - may 
result in signals of poor quality. The various front 


ME 


(1) VFO Select Switch ; 

This switch provides selection of the companion FV101 

external VFO or two fixed crystal oscillator positions. 

Normal operation of the transceiver VFO requires that 

the switch be placed in the “INT” position. 

INT-- FT-101/277 VFO controls both transmitter 
and receiver frequencies. 

RX EXT--FV-101/277 EXTERNAL VFO controls the 
receiver frequency and the FT-101/277 VFO 
controls transmitter output frequency. 

TX EXT--FV-101/277 EXTERNAL VFO controls the 
transmitter output frequency and the FT-101 
/277 VFO controls the receiver frequency. 

EXT-- FV-101/277 EXTERNAL VFO controls both 
transmitter and receiver frequencies. 

CH1, CH2--Provides crystal control of the transceiver. 
Proper crystals must be installed on PB-1182 
crystal oscillator board, for crystal controlled 
operation. 

(2) Mode Switch ; (LSB-USB-TUNE-CW-AM) 

The mode switch is a five-position switch. This switch 

is used to select the mode of operation ; LSB, USB, 

AM, CW, or TUNE position. In the AM, CW and 

TUNE positions, a separate crystal is used to shift the 

carrier frequency into the filter passband. 


(3) RF GAIN/AF GAIN ; 


panel controls and their functions are described in the 
following section. Be certain that you understand 
thoroughly the function of each control before operating 
the transceiver. 


The RF GAIN/and AF GAIN controls are mounted 
on concentric shafts. RF GAIN control (lever control) 
varies the gain of the receiver RF and IF amplifier. 
Maximum sensitivity is obtained with the control set 
at 10 (fully clockwise). 


The AF GAIN control (round knob) adjusts the audio 
output level at the speaker and phone jack. Clockwise 
rotation increases the audio output. 


(4) Tuning Knob 
The tuning knob located directly below the main dial 
window in combination with the band switch determines 


the actual frequency of operation. 


The VFO drive mechanism consists of a precision 
spring loaded split gear system in combination with 
a planetary drive unit to provide zero backlash at low 
tuning rates. Each revolution of the tuning knob results 
in a frequency change of 16 KHz as indicated on the 
skirt surrounding the tuning knob. 


(5) BAND Switch ; 

The band switch is an eleven-position switch used to 
select the desired band for receiving or transmitting. 
The band indication is color coded to guide the opera- 
tor selecting in the proper frequency scale for each band. 


—_ § — 


(6) CLARIFIER ; 

The clarifier control provides a means for tuning the 
receiver frequency 3 KHz to either side of the trans- 
mitting frequency. Thus, it is possible to set the pitch 
of the voice you are receiving to the most readable 
point without affecting your transmitting frequency. 
Its use is particularly valuable in “net” operation 
Where several participants may be transmitting slightly 
off frequency. The clarifier control may be switched 
off and the receiver locked to the transmitting frequency 
by setting the clarifier control to the OFF position. 
Normally, you will want to keep the clarifier in the 
OFF position until the initial contact is made. The 
clarifier control may then be used to zero-in and correct 
the any drift on the received signal. 


(7) PRESELECH 
This control pretunes the signal circuits for both trans- 
mit and receive. The preselect circuit provides continu- 
ous permiability tuning throughout the frequency range 
of the transceiver. 


(8) MIC GAIN/CARRIER ; 

The MIC GAIN/CARRIER controls are mounted on con- 
centric shafts. The carrier control (lever control) varies 
the amount of the carrier in the CW, AM and TUNE 
modes of operation. 

The MIC GAIN control (round knob) varies the audio 
level from the microphone amplifier stage. The control 
has sufficient range to permit the use of any high 
impedance crystal or dynamic microphone. Both controls 
have maximum gain with the control set at 10 (fully 
clockwise ). 


(9). PLATE © 
Tunes plate circuit of the final amplifier. 


(10) LOADING ; 
Tunes the output circuit of the pi network to match 
antenna and feed line impedance. 


(A) POWER 
Main switch turns transceiver “on” for both AC and 
DC operation. 


(B) HEATER 

With this switch in the down position, the transmitter 
tube heaters are turned off. This reduces battery drain 
to 0.5 amp and thus permits long periods of listening 
without excessive battery drain. Pushing the rocker 
switch to the upper position provides supply voltage 
to’ the ‘tube heaters. After a 30 second warm-up, the 
transmitter is ready for operation. This switch operates 


in both DC and AC modes. 


(C) MOX-PTT-VOX 

This slide switch selects desired transmitter mode for 

both microphone and key operation. 

MOxX~(Manual transmit switch position ) 

Locks transmitter “ON” and must be returned 
to PTT position for receiver recovery. 

PTT-(Push-to-talk ) 

Locks transmitter “ON” when microphone switch 
is depressed. Receiver recovers automatically when 
microphone switch is released. 

VOX-(Voice operated transmit or break-in CW operation ) 
This switch position allows the operator to ac- 
tuate the transmitter by simply speaking into the 
microphone. Receiver recovers automatically when 
the operator stop speaking. 

For break-in CW, the VOX system will actuate 
the transmitter each time the key is depressed, 
receiver recovers each time key is released. 


(D) NB (NOISE BLANKER) 

In upper position, the noise blanker is placed inthe 
circuit and eliminates noise pulses caused by auto 
ignition. 


(E) RF ATT (RF Attenuator ) 

This switch provides insertion of a 20 db attenuator 
in the incoming signal path to minimize cross modula- 
tion which may be caused by extremely strong local 
signals. 


(F) 25 KHz/100 KHz (CALIBRATOR) 

The 100 KHz crystal oscillator is used to calibrate 
the receiver. In the 25 KHz position, the 25 KHz 
multivibrator generates a marker signal at each 25 
KHz point on the dial. Clarifier control must be in 
the “OFF” position when setting calibration. 


(G) PHONE 

Headphone may be inserted in this jack for private 
listening. The internal speaker is disconnected when 
the headphone plug is inserted. Any high quality head- 
phone may be used. 


(H) MIC 
Microphone Jack. Four pin connector is used for micro- 
phone input, and push to talk relay actuation. 


(I) METER 
Selects the meter mode to read PA cathode current ( I.C. ), 
relative power output (PO), or ALC feedback voltage. 


sae | 


REAR APRON CONNECTIONS AND CONTROL 


(h) (g) (e) (c) (a) (b) (ad) (Ff) 
Lic 


koa 
(i) (j)(k) (1) (m) (nm) (p) 


(a) AF-IN ; 

Audio input jack for auxiliary station equipment. An 
FM detector unit, or a high level microphone, may be 
applied at this point for audio output from the trans- 
ceiver speaker. 


(b) IF OUT ; 

3180 KHz IF signal is available from this jack for 
use with other station equipment such as panoramic 
adapter , etc. 


CeyeSPe 

Audio output is provided at this jack for an external 
speaker. Output impedance is 4 ohms and the internal 
speaker will be disabled when plug is inserted. 


Raced Tas 

This jack may be used for external actuation of the 
transmitter. As an example, a foot switch may be 
inserted into this jack to provide remote control of the 
transmitter PTT relay. 


(e) PATCH ; 
Speech input terminal for phone patch connection. 
Impedance is 50 K ohms. 


(f) AUX; 
This jack is connected to the receiver output (4 ohms) 
to be used for phone patch or other use. 


(g) FAN; 
Power outlet for optional cooling fan. 


(h) P.O. ADJUSTMENT ; 


Meter sensitivity adjustment for relative power output 
indication. 


(eo REOUT 

Signal frequency output from the driver stage may 
be obtained at this jack for use of optional equipment, 
such as the FTV-650.6 meter transverter. 


(j) GND; 
Ground connection. 


(k) LAMP FUSE; 
This lamp fuse protects the RF amplifier transistor from 


damage which may be caused by extremely strong local 
signal. 


(1) RCV ANT; 
Other receiver can be used through this Jack. 


(m) ANT ; 
Coaxial connection for antenna. 


(n) ACC 
Accessory socket. Provides access to transceiver operat- 
ing voltages and relay contacts at this outlet. 


(p) KEY ; 
Key jack for code operation. 


(q) EXT VFO; 
Connections for external VFO. 


(So RUSES 

Fuse holder requires 5 amp fuse for 117 volt or 3 
amp fuse for 220 volt operation. D.C. power cord 
fuse 20 amp. 


(s) POWER ; 
Power receptacle. Both AC and DC cables are supplied. 


— § — 


OPERATION 


The tuning procedure of the transceiver is not 
complicated, however, care should be exercised 


when tuning to insure peak performance of the equip- 
ment. The following paragraphs describe the procedure 
for receiver and transmitter tuning. 


INITIAL CHECK 

Before connecting the transceiver to a power source, 
carefully examine the unit for any visible damage. Check 
that all modules and crystals are firmly in place and 
that controls and switches are operating normally. En- 
sure that voltage specification marked on rear panel 
matches the supply voltage. 


FREQUENCY SELECTION 

The main tuning dial is color coded with the band 
selector switch for proper frequency read out. When 
band selected is marked in Red, the operator reads the 
Red numbers on the main tuning dial. When for 


example the band selected is marked in White on trans- 


ceiver front panel, the operator reads the Black numbers 
on main tuning dial. 

The main tuning dial is marked in 25 KHz increments 
between each 100 KHz segment. This provides a 
course frequency setting within the band. The dial skirt 
surrounding the tuning knob is marked in 1 KHz in- 
crements and provides for fine settings of the trans- 
ceiver operating frequency. 


Following the example shown, familiarize yourself with 
the relationship of main and skirt dial frequency read- 
out. 


RECEIVER CALIBRATION ; 


Preset the controls and switches as indicated ; 


VSO BSELECIOI sace.cocsite INT (internal) 

IM OXGE LENOX cccrarecoes Poa 

POW Ech senctedesecseets ON (upper position ) 
ind? GTN ALR eee Maximum 

A PC ANG: 2g sdecdaaes As required 

VAIN DO ee nice cc dacoelteeecees Desired band 
MODE ere neice ke Desired mode 

GS NENG eee eee hus ae 100 KHz point 
PRES CLORI oa Desired band segment 
CTOARIB IE Ree, Sh eetice, OFF 

Led A IG 90) 2 a OFF 

CATIBRA DOR y..cssecscone 100 KHz 


To calibrate, set the TUNING control to the 100 KHz 
point on the dial nearest the desired frequency. Tune 
the preselector for maximum “S” meter deflection. Tune - 
the transceiver to the 100 KHz calibrator signal for 
zero beat. Two signals may be heard near the 100 
KHz point. One of these is a signal feeding through 
the IF stages. Always calibrate to the stronger of 
these two signals. To calibrate, hold tuning knob firmly 
at zero beat point and rotate skirt vernier dial to 
zero position. The skirt vernier dial surrounds the 
tuning knob and is held in position by a friction 
locking device. This dial is easily movable by hand 
but will retain its position after calibration. The trans- 
ceiver must be calibrated when changing mode of opera- 
tion of LSB, USB, AM or CW, 


Switch the calibrator to the 25 KHz position and note 
that the calibrator signal can be heard at every 25 
KHz point. The calibrator switch should be in the 
OFF position in normal use of the transceiver. 


For bands 40-20-15-10A-10C read Black scale on main 


dial. Setting shown in the example would then be 148 
KHz plus the starting band edge frequency in MHz. 


For example, on 40 meters the frequency would be 
7.148 MHz. On 20 meters, 14.148 MHz, etc. 


For bands 160-80-10B-10D read Red scale on main dial. 
Settings shown in the example would then read 648 KHz 
For example, on 80 meters the frequency would be 3.648 
MHz, on 10B, 28.648 MHz, etc. 


TRANSMITTER TUNE-UP 


The following tune-up procedure must be performed 
prior to selection of desired operating mode, LSB, USB, 
CW, or AM. See paragraphs relating to the specific 
mode after basic transmitter tune-up. 


Connect dummy load or matched antenna to the coax- 
ial fitting on rear apron, and preset controls as follows : 


POWER a orercttreaccaccsees OFF 
HEA TER @ ct ectoens ON 
MODE ieee ne eee TUNE 
GARRIER freee cent 0 (fully counter-clockwise ) 
15 FU BERR sk ts ln Pele aoe Desired band 
LINING tereeercgeee teens: Desired frequency 
PRESEUEG LOK. o..s Desired band segment 
PLAT Pie ee ccekeces Desired band segment 
LOA DING Bette. cece: To position shown in table 
MELE Serre te sese-s:-2 Ke 
VEO: SELEGIS 2. 2.0-.. INT 
MOX-PTtaVOX ge =n 8.. Pi. 
LOADING POSITIONS 
BAND LOADING 

(Gi 06 4 eee eee 5 

pA ks ae Sek Weary oe a 5 

(Vee ICRC cienosceanen: Sey Z 

DANE ce ah OA 3 1/2 

IGG 3) Se eee ey 3 

UO So a ee eee 4 

US ee AO oe ee 4 

LOR eect oa seNect es 4 

dL OL) pene tee ete cann cane -n0s: 4 


NOTE : Loading positions are nominal. Slight variations 
from positions shown are to be expected. 


With the transceiver turned on, allow 60 seconds for 
warm-up of the transmitter tubes. Be certain that 
accessory plug is in the accessory socket. The heater 
voltage to the final tubes is supplied through pins 1 
and 2 of the accessory plug. 


Set the “ MOX-PTT-VOX” switch to MOX position. Meter 
will now read Final Amplifier resting cathode current. 
This should be set at 50 mA with the BIAS control 
located under the top cover near the rear of the set. 
Switch the meter to ALC position and adjust ALC 
control under the top cover for full scale deflection 
of the meter. Return meter switch to IC position and 
“MOX-PTT-VOX” switch to PTT position. 


PRE-TUNING 

1. Adjust “PRESELECT” for maximum receiver noise 
level. 

2. Place “MOX-PTT-VOX” switch “MOX” position. 

3. Rotate “CARRIER” control arm until meter rises 
just above normal idling current. (50 mA) 

4. Adjust “PRESELECT” for maximum meter reading. 
(Caution: if meter exceeds .1 (100 mA), reduce 
“ CARRIER”) 

5. Rotate “PLATE” control for minimum meter reading. 
(Plate Dip) 

6. Return “MOX-PTT-VOX” switch to PTT position. 


The transmitter is now pretuned to the desired frequency. 
Final peak tuning is accomplished by carefully following 
the final tuning procedure. 


FINAL TUNING ; 
Final peak tuning utilizes the meter relative power 
output position (P.O.). At full transmit power the meter 
will read approximately one-half to two-thirds full scale 
into a matched antenna load. If during final tune-up 
it is noted that the meter indication exceeds full scale, 
discontinue tune-up. Off scale meter indications are the 
result of reflected RF due to high VSWR and correc- 
tive action should be taken before attempting final tune- 
up. 
CAUTION 

Exceeding the time limits noted during 

final tuning may result in destruction of 

final output tubes. 


1. Set meter switch to P.O. position, rotate “CARRIER” 
control arm fully clockwise to position 10. _ 

2. Momentarily set “ MOX-PTT-VOX” switch to “ MOX” 
(10 second maximum), and rotate “PRESELECT” 
control for maximum meter reading. Return “MOX” 
to PTT position. 

3. Momentarily set “MOX-PTT-VOX” switch to “MOX” 
(10 second maximum) and increase or decrease 
“LOADING” control for maximum meter reading. 
Return “MOX” to PTT position. 

4. Momentarily set “ MOX-PTT-VOX” switch to “MOX” 
(10 second maximum) and increase or decrease 
“PLATE” control for maximum meter reading. Re- 
turn “MOX” to PTT position. 

5. Repeat steps 3 and 4 until maximum meter reading 
is obtained. 
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The transmitter is now tuned for maximum output. 
Return “CARRIER” control arm fully counter-clock- 
wise to zero position. Return meter switch to IC posi- 
tion and MODE switch to desired operating mode. 


NOTE: Moving the “MOX-PTT-VOX” switch to the 
“MOX” position in the above steps may be 
eliminated by simply operating the microphone 
PTT switch when microphone is attached to 
the transceiver. 


SSB OPERATION 

After completion of tuning, set MODE switch to LSB 
or USB. Set the METER switch to ALC position. Set 
the “MOX-PTT-VOX” switch to the PTT position and 
advance the MIC GAIN control until the meter kicks 
down to midscale of green colored portion when speaking 
normally into the microphone. 


Set the “MOX-PTT-VOX” switch to VOX position. 
For VOX operation, adjust VOX GAIN potentiometer 
under the top cover until voice actuates the trans- 
ceiver. Set the ANTITRIP potentiometer to the mini- 
mum point to prevent the speaker output from tripping 
the VOX. Do not use more VOX gain or ANTITRIP 
gain than necessary. Adjust the DELAY potentiometer 
under the top cover for suitable release time. 


NOTE: When meter is set to IC, voice modulation 
peaks will indicate 150-200 mA. Actual peak 
current, however, iS approximately 2 times 
the indicated value. 


CAUTION 


CARE must be taken to avoid an excessive 
drive to prevent spurious radiation. Maximum 
key down current should be kept within 330 
mA for the bands under 15 meter and 280 mA 
for 10 meter band. 


CW OPERATION 

Upon completion final tuning, insert key plug in jack 
marked “KEY” on rear apron of the transceiver. Power 
output from the transmitter is determined by the 
“CARRIER” control arm position. The operator may 
select any power output desired by simply rotating 
the “CARRIER” control within the limits of its range 
from zero to ten. 


The transceiver may be operated manually or break-in 
by setting the “MOX-PTT-VOX” switch to either MOX 
(manual) or VOX (break-in) for the desired mode of 
operation. 


NOTE: Insertion of the key plug automatically dis- 
connects the bias supply to the PA tubes, 
therefore, with the key plug inserted Final 
Amplifier bias current will not be indicated 
when meter is in the IC position. 


AM OPERATION 

AM operation of the transceiver is accomplished by 
setting the MODE switch to the AM position and 
inserting the proper amount of “CARRIER” with the 
“CARRIER” control. 


After completion basic transmitter tune-up, place the 
MODE switch in the AM position and rotate “CARRIER ” 
control arm until meter reads 15(150 mA) in the IC 
position. While speaking into the microphone normally, 
increase MIC GAIN until the meter indicates very 
slight movement with voice peaks. 


Care must be taken in adjusting MIC GAIN control 
to assure that the “CARRIER” control arm is not 
rotated causing an increase in “CARRIER” level. Do 
not exceed .15(150 mA) meter indication during AM 
operation or destruction of the Final Amplifier tubes 
may result. 


CAUTION 


On the 160 meter band, maximum plate current 
should be kept within 140mA to avoid spurious 
radiation when it is operated on the frequen- 
cies between 1820 KHz and 1900 KHz. 


CIRCUIT DESCRIPTION 


The block diagram and the circuit description that 
this transceiver. 


TUBE & SEMICONDUCTOR COMPLEMENT 


HF Unit PB-1181(A-Z) 


Ql 
Q2 
Q3 
Q4 
Q5 


RF amplifier 

Receiver lst Mixer 
Transmitter 2nd Mixer 
Local oscillator 

Buffer 


HIGH FREQUENCY IF Unit PB-1180 (A-Z) 


Ql 
Q2 


Transmitter lst Mixer 
Receiver 2nd Mixer 


LOW FREQUENCY IF Unit PB-1183 (A-Z) 


Ql 
Q2 
Q3 
Q4 
Q5 


IF amplifier 
IF amplifier 
IF amplifier 
AGC amplifier 
S meter 


MODULATOR Unit PB-1184 (A-Z) 


Ql 
Q2 
Q3 
Q4 
Q5 
Q6 


IF amplifier 

AM modulator 
USB oscillator 
LSB oscillator 
CW-AM oscillator 
Buffer 


AUDIO Unit PB-1189 (A-Z) 


Ql 
Q2 
Q3 
Q4 


MIC amplifier 
MIC amplfier 
Emitter follower 
VOX amplifier 


3SK39Q 
2SK19GR 
2SC784R 
TAS CAINE 
28C373 


29C372Y 
3SK39Q 


MK-10F 
2SC784R 
CA3053 
2SC828Q 
2SC828Q 


MK-10D 

ZOCOT ZY 
woC3 7 2Y 
2SC828P 
29C37ZY 
ZOC3 ZY. 


MK-10F 
BOLO tZayY 
ZC. ZY, 
TA7042M 


Q5 
Q6 
Q7 
Q8 


Relay control 
Relay control 
CW side tone osc. 
AF amplifier 


VFO Unit PB-1056 (A-Z) 


Ql 
Q2 
Q3 


VFO oscillator 
Buffer 


Amplifier 


NB and FIX Unit PB-1182 (A-Z) 


Ql 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 


Crystal oscillator 
IF amplifier 

IF amplifier 
Noise amplifier 
Noise amplfieri 
Noise amplifier 
NB gate control 


REGULATOR Unit PB-1185 (A-Z) 


Ql 
Q2 


100 KHz oscillator 
25 KHz Multivibrator 
25 KHz Multivibrator 
Marker amplifier 
Regulator 

Regulator control 


MAIN CHASSIS 


aval Driver tube 
VonV3 Final amplifier 
Ql, Q2 DC-DC covertor 
Q3 AF pre-amplifier 


Ree Pee 


follows will provide you with a better understanding of 


MK-10D 
280373 
FASS (Rs 
STK401 


3SK22G 
3SK22G 


Zowar cy 


MK-10E 

ZOC3T2Y 
2SKI9GR 
Z2SK19GR 
2SC784R 
2SK34E 

ZSC37Z2Y 


25C7T35Y 
2SC735Y 
PAS OT SSD 6 
Z5C735Y 
2SC697 

2SC372Y 


12BY7A 
6JS6C x2 
2SB212 x2 
2SC3TZY 


The transceiver has adopted computor type plug-in 
modules. These modules are; High frequency unit, High 
frequency IF unit, LOWfrequency IF unit, Audio unit, 
Modulator unit, and Power regulator unit, In addition, 
the VFO unit, Noise blanker and crystal oscillator unit 
and rectifier unit are built-in to the main chassis. 


(1) HF UNIT (PB-118]) 


This module contains the receiver RF amplifier, receiver 
lst mixer, transmitter 2nd mixer and heterodyne oscil- 
lator circuit. The signal from the antenna coil is fed 
to the gate of Ql (field effect transistor 3SK39Q) 
through terminal 8 of the module. 


The AGC (automatic gain control) voltage which is 
obtained from the low frequency IF unit, is applied 
to the gate circuit of Ql from pin 9 to control the 
gain of this stage. A manual RF gain control on the 
front panel is connected to the source of Ql through 
pin 10. 

Signal output from the Ql is then coupled to the 
receiver first mixer Q2, 2SKI9GR where the incoming 
signal is mixed with a signal from the heterodyne 


oscillator Q4, 2SC372Y through the buffer stage Q5, 


2SC373. The product of the first mixer is applied from 


the pin 17 to the high frequency IF unit. 


Transmitter signal is fed to the base of transmitter 2nd 
mixer Q3, 2SC784R from pin 13. The signal from the 
heterodyne oscillator is applied to the emitter of the 
mixer Q3, through the buffer stage Q4, 2SC372Y. This 
arrangement converts the high frequency IF signal to 
the desired transmitting frequency. This transmitting 
signal is fed to T102 through pin 11. The gate circuit of 
the receiver mixer Q2 is disconnected in transmit by 
diode switch to avoid the lowering the Q of the circuit. 
Crystal sockets and all coils are mounted on the main 
chassis. 


(2) HIGH FREQUENCY IF UNIT (PB-1180) 


The module contains the transmitter first mixer Ql, 
2SC372Y, the receiver second mixer Q2, 3SK39Q, 
and 5520 to 6020 KHz bandpass network. The signal 
from the receiver first mixer is fed to the gate of the 


Q3 Q2 Qi Qs Qs 


mixer through the bandpass network Ll, L2, and L3, 
from pin 15. VFO voltage is also applied to the 2nd gate 
of Q2 from pin 11. The signal is converted to 3180 
KHz low frequency IF and fed to the following stage 
from pin 3 through an output transformer T112A. On 
transmit, the 3180 KHz signal is fed to the base of 
the mixer, from pin 5. A 14 MHz trap coil T113 is 
connected in the base circuit of Ql. The VFO signal 
is fed to the emitter of the Ql which produces the 
5520 to 6020 KHz high frequency IF signal. This 
signal is fed to the following stage from pin 16 through 
the bandpass network. 


T1124 Q: TCe 


Tis Xi TCs TC: 


BANDPASS NETWORK CHARACTERISTICS 


(3) LOW FREQUENCY IF UNIT (PB-1183) 


This module contains the low frequency IF amplifier, 
crystal filter, detector and AGC/S meter circuits. 


On receive, a 3180 KHz signal from the noise blanker 
circuit is fed to the gate of Ql MK-10F, FET from pin 15 
of the module. 


D1-D4 are diode switches which select the crystal 
filter for SSB or CW reception. The 600 Hz CW 
filter XF-30C is an optional feature available at additional 
cost from your dealer. The diode switch selects the 
CW filter automatically when the MODE switch is set 
to CW position. This control voltage is derived from 
pin 9 and 12. The signal from the crystal filter is fed 
to the base of Q2, 2SC784R and is amplified by Q2 
and Q3, CA3053 integrated circuit. The gain of these 
two stages is controlled automatically by the AGC 
voltage derived from AGC amplifier Q4, 2SC828Q. 
The gain is also controlled manually by the RF gain 
control on the front panel. 


The output from Q3 is fed through T109 to the ring 
demodulator D8-Dll for CW and SSB reception. The 
carrier signal is fed to the detector from pin 5. The 
carrier signal is balanced by VRI1 to obtain minimum 
distortion and also to avoid S-meter reading which 
may be influenced by the carrier oscillator signal. The 


Qe Thos Qs VR2 


Q Thos 


a 
90 Pe Pe 
3 -2 -1 +1 +2 +3 
aWwramit sie 
3179.3 


FREQUENCY (KHz) 


CHARACTERISTICS OF SSB/CW FILTERS 


AM signal is detected by D7, 1S1007 and fed to 
the audio amplifier stage from pin 4 through the MODE 
switch. The detected audio signals are connected to 
audio amplifier unit from pin 4 (AM) and pin 6 
(SSB & CW) through the MODE switch on the front 
panel and the pre-amplifier. 


D5, 181007, D6, GP2-354 AGC rectifiers drive the 
AGC amplifier Q4. The emitter of Q4 controls S-meter 
amplifier Q5, 2SC828Q . 


On transmit, the signal is applied to the gate of Ql 
from pin 15. It is then amplified and passed. through 
the crystal filter. The output from the crystal filter is 
applied to the high frequency IF unit from pin 10. 


XF30C 
CW 
Q3 Qi 


BASE SOURCE 


XF30A 
SSB/AM 


CW FILTER INSTALLATION DIAGRAM 
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(4) AUDIO UNIT (PB-1189) 


This module contains the microphone amplifier, receiver 
audio amplifier, VOX amplifier and CW sidetone oscil- 
lator. A speech signal from the microphone is fed to 
the first MIC amplifier Ql, MK10 F FET from pin 5. 
Input impedance of the MIC amplifier is 50 K ohms. 
The signal, controlled in amplitude by the MIC GAIN 
control between pin 3 and pin 4, is amplified by the 
second microphone amplifier Q2, 2SC372Y and applied 
to the emitter follower Q3, 2SC372Y to be delivered 
to the modulator unit from pin 8. 


The receiver audio signal from the AUDIO GAIN 
control is applied to the audio amplifier Q8, STK401 
integrated circuit from pin 19. This stage, in turn, 
increases the signal to speaker level. The audio power 
amplifier circuit utilizes the OTL (output transformer 
less) circuit and delivers 3 watts output to the speaker 
through pin 22. 


The signal from the first microphone amplifier is coupled 
through the VOX GAIN control potentiometer VR1 to 
VOX amplifier Q4, TA7042M. The signal amplified 
by Q4 is fed to the VOX rectifier. The positive DC 
output voltage of the rectifier is applied to the gate 
of the VOX relay control transistors Q5, MK-10D 

and Q6, 2SC373 causing them to conduct and actuate 
the VOX relay RL1 on the main chassis. The collector 
circuit of Q6 is connected to RL1 through pin 13. 


VR; VRi 


Qe 


Q, 


Q. 


Q: 


VR2 


The ANTITRIP circuit provides a threshold voltage 
to prevent the speaker output from tripping the trans- 
ceiver into the transmit function. The receiver audio 
output voltage is connected through ANTITRIP control 
VR5 to the antitrip amplifier Q4, and fed to rectifiers 
D1 and D2, GP2-354. Negative DC output voltage from 
the rectifier, connected to the gate of Q5, reduces the 
gain of the VOX control transistor providing the neces- 
sary antitrip threshold. ANTITRIP control VR5 adjusts 
the value of the antitrip voltage threshold so that the 
loud speaker output will not produce excessive positive 
DC output from the VOX rectifier to exceed the nega- 
tive DC output from the antitrip rectifier and cause 
the control transistor to actuate the relay. When speak- 
ing into the microphone normally the positive voltage 
will exceed the negative antitrip voltage and actuate 
the relay. VR3 provides course adjustment for relay 
sensitivity. 


Relay hold time will be determined by DELAY control 
VR2. 


The tone oscillator Q7, 2SC373 operates when the 
MODE switch is in CW position. It is a phaseshift 
oscillator operating at approximately 800 Hz. The tone 
output is cativated by the keying circuit and coupled 
through SIDETONE LEVEL control VR4 to the receiver 
audio amplifier for sidetone monitoring in CW operation. 
The output from Q7 is also coupled to the VOX amplifier 
Q4 for break-in CW operation. 
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(5) MODULATOR UNIT (PB-1184) 


The MODULATOR UNIT contains the carrier oscil- 
lators, the ring modulator circuit for SSB, and AM 
modulator. The carrier oscillator oscillates either 3178.5 
KHz for USB or 3181.5 KHz for LSB, depending upon 
whether Q3, 2SC372Y or Q5, 2SC372Y is selected 
by the MODE switch. The MODE switch disconnects 
the emitter circuit of either transistor when not in use. 
The output from the oscillator is fed to the buffer 
amplifier Q4, 2SC828P, and then to the balanced ring 
modulator DI-D4.The carrier signal is also fed to the 
ring demodulator from pin 6 for receive. These crystal 
frequencies are matched to the bandpass of the crystal 
filter to place the carrier frequency approximately 25 
db down on the skirt of the filter response. 


TOMLC AIG) -VRi TCu ei Tiio.. VRo 


For AM and CW operation, the 3179.3 KHz crystal con- 
trolled oscillator Q6, 2SC372Y operates to produce 
the carrier signal, and Q3 and Q5 are disconnected. 


Q2, 2SC372Y operates as a modulator for AM 


operation and as a buffer stage for CW _ operation. 


The speech signal is fed to the balanced ring modulator 
and AM modulator Q2 from pin 9. 


Carrier balance is obtained by a potentiometer VR1 

and a trimmer capacitor, TCl  Double-sideband, 
suppressed-carrier output from the balanced modulator 
is amplified through T110 by the IF amplifier Q1,MK-10 
D, and fed to the low frequency IF unit from pin 12. 
For AM and CW, the output signal from Q2 is fed to 
the high frequency IF unit, through CARRIER poten- 
tiometer VR2 on the front panel. 


(6) POWER REGULATOR UNIT (PB-1185) 


The DC 13.6 volts from the rectifier unit is supplied 
through pin 14 to the voltage regulator circuit Q5, 
2SC697 and Q6, 2SC372Y in this unit to obtain 


- extremely stable 6 volt DC supply which is then fed 


to the various circuits from pin 13. The regulated 
voltage is supplied to the CLARIFIER control to offset 
the receive frequency + 3 KHz either side of the trans- 
mitted signal. VR4 permits adjustment of controls to 
the receive and transmit frequency to coincide at the 
CLARIFIER zero or OFF position. A-100 volt negative 
voltage is delivered from pin 5 to the unit. VR2 sets 
the operating bias at approximately—50volts for the 
final amplifier tubes. This bias voltage is—60 volts 
on receive and supplies the grid circuit of the final 
tubes on the main chassis from pin 2. The bias for 
the driver tube 12BY7A is also supplied from pin 4. 
This voltage is—20 volts on receive and—3.5 volts 
for transmit. 


This module also contains the 100 KHz/25 KHz marker 
generator. Crystal controlled oscillator Ql, 2SC735Y 
oscillates at the 100 KHz crystal frequency for dial 
calibration. Trimmer capacitor, TCl is used to calibrate 


100 KHz against WWV or JJY. Output from the oscil- 
lator is fed to into 25 KHz multivibrator Q2 and 
Q3, 2SC735Y which generates a marker signal every 
25 KHz. VRI1 is used to synchronize the multivibrator 
to 25 KHz. The multivibrator operates when the supply 
voltage is applied through pin 17 from the switch on 
the front panel. The calibrator output is fed through 
the buffer amplifier Q4, 2SC735Y to the receiver 
antenna circuit from pin 16. 


(7) VFO UNIT (PB-1056) 


The VFO module board is installed in the VFO chassis. 
The VFO uses FET transistors Ql, 3SK22G and 
Q2, »3SK22G. first) buffer’ Q3,92SC3/2Y" bufier 
provides isolation and amplification of the VFO sighal. 


The VFO oscillation frequency is 8700 KHz to 9200 
KHz and covers the tunable IF range of 500 KHz. 
Varactor diode Di, 18145 in series with capacitor 
C14 is switched into the circuit by the clarifier switch 
and the relay contacts to shift the VFO frequency for 
receiver offset tuning. 


(8) NOISE BLANKER AND CRYSTAL CONTROL UNIT 
(PB-1182) 


This module is located on the VFO unit containing the 
noise blanker and crystal oscillator for crystal controlled 
operation. On interconnection of the module is wired 
directly without using plug-in socket. 


In addition to normal VFO operation, two crystals may 
be selected for crystal controlled operation by a selector 
switch located on the front panel of the transciever. 


3180 KHz output signal from the receiver 2nd mixer is 
fed to the base of IF amplifier Q2, 2SC372Y through 
T116. The signal amplified by Q2 is fed to the gate of 
the IF amplifier Q3, 2SKI9GR through the noise blanker 
diode D2, 181555, and then amplified by Q3 and fed to 
the IF amplifier chain in the low frequency IF unit PB- 
1183. 


The above 3180 KHz signal is also fed to the gate of 
noise amplifier Q4, 2SK19GR and amplified through Q4 
and Q5, 2SC784R. 


Pulse rectifier diode D4, 181555 conducts with the noise 
pulses in the output from Q5, and negative output voltage 
from the diode is applied to the gate of Q6, 2SK34E in 
order to turn off Q6. Then the noise blanker driver Q7, 
2SC372Y conducts to switch a noise blanker diode D2, 
which disconnects the input circuit of the IF amplifier 
Q3 whenever the noise pulse exists. 


The switching level is adjusted by the noise blanker 
threshold control VR1. At the most effective blanking 
position, there may be slight distortion on the received 
signal due to mixing at the switching diode. This effect 
can be reduced by adjusting the threshold control slightly. 
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(9) RECTIFIER UNIT (PB-1076 ) 


The rectifier unit PB-1076 is located under the main 
chassis in the power supply compartment, and delivers 
four different DC voltages. The power amplifier plate 
voltage (600 Volts DC) is supplied from the bridge 
connected silicon rectifiers D1 -D4 and D9—D12. 300 
Volts DC is also obtained from this circuit for the 
driver plate supply. : 


160 Volts DC and—100 Volts DC are obtained through 
D5 and D6. D5 supplies the final tubes screen grid 
voltage, and D6 is used for the bias supply. 


10.5 Volt AC is rectified by D7 and D8 for the tran- 
sistor supply voltage. 


See co 


(10) MAIN CHASSIS 


The main chassis contains the: power supply, transmitter 
driver, final amplifier and other associated circuits. All 
sockets for plug-in modules are mounted on the main 
chassis. 


(A) POWER SUPPLY 

The power supply is designed to operate from either 
100/110/117/200/220/234 volts AC or 12 volts DC 
(negative ground). Inserting the appropriate power plug 
into the rear panel receptacle makes the necessary 
connections to operate the supply in either mode, AC 
or DC. 


When the transceiver is operated from a 12 volt DC 
power source, transistors Ql and Q2, 2SB212 _ func- 
tion as a low frequency oscillator to provide AC to 
the power transformer. Starting bias for the oscillator 
is obtained from divider resistors R3, R4 and Rd. All 
of the tubes heaters and input voltage to the DC con- 
verter are supplied through the HEATER switch. 


(B) PRESELECT 


The preselect control adjusts three gang-tuned coils 
T101, T102 and T1032. T101 tunes the receiver front 
end. T102 provides interstage tuning on receive as 
well as driver grid tuning on transmit. T103 tunes 


the driver plate circuit. T104, T105 and T106 are 
placed in the circuit when the band switch is in 160 
thru 40 meter band to obtain a proper impedance match 
for minimum distortion. 


T1ll is connected to the heterodyne crystal X1— X11 
through the band switch and delivers the signal from 
the secondary to the mixer stages. 


Diode switches are used in several locations for isola- 
tion of the circuits. 


With the heater switch in the “OFF” position, voltage 
is still supplied to the receiver section, which allows 
continuous reception at reduced power consumption 
levels. 


The high-voltage winding of the power transformer 
T1l is connected to a bridge-type solid state rectifier 
to supply approximately +600 volts and +300 volts 


to the transmitter tubes. Output from the 120 volt tap is 
rectified to deliver +160 volts to the screen grids and 
—100 volts for the bias supply. During AC operation, T11 
is energized by two primary windings. These windings 
can be connected in series for 200/220/234 volts and 
in parallel for 100/110/117 volts operation. 


The output from a high current winding of 10.5 volts 
is rectified and is used to supply the transistorized stages. 


(C) FINAL AMPLIFIER 


The signal from the transmitter second mixer is fed 
to the grid of transmitter driver V1, 12BY7A where 
it is amplified to a level sufficient to drive the final 
linear amplifier V2 and V3, 6JS6C The signal appear- 
ing across T103 and T1105 is coupled to the grids 
V2 and V3. Neutralization of the power amplifier is 
accomplished by feeding back a small amount of the 
output through TC27 to the bottom of T103/T105 
combination. Final output from V2 and V3 is fed to 
the antenna. The output RF voltage is divided by C28 
and C29, and is rectified by D4, 1S1007 to indicate 
relative output power when the meter switch is in the 
PO position. 


The ALC (automatic level control) voltage is obtained 
by D2 and D3, GP2-354 and controls the gain of the 
IF amplifier. 


(11) METERING 


The meter circuit is designed to indicate signal strength 
in the receive mode. On transmit, the meter may be 
switch selected to indicate cathode current, relative 
Power Output, and automatic level control. The meter 
functions are automatically switched by means of relay 
contacts for transmit and receive modes. 


ALC meter readings are controlled by variations in 
grid current flowing in the final amplifier tubes. As 
the final amplifier drive is increased, due to modula- 
tion, a portion of this current flow is rectified and 
applied to the gate of MK-10 on PB-1184. The meter 
then indicates the current flowing in MK-10 which is 
derived from the ALC control voltage. 


In the IC position, the meter is connected to the cathodes 


Sl ORS ad 


of final tubes in parallel with shunt resistor R12, and 
measures total cathode current of the tubes. 


In the PO position, the relative power output is indicated 
by the rectified DC current at the pi output circuit. 
The meter sensitivity is adjusted by potentiometer VR6 
located on the rear panel. 


FUSE 
HOLDER 


FUSE 
HOLDER 


When the transceiver is in the receive mode, the AGC 
voltage developed by the signal is fed to the meter 
amplifiers Q4 and Q5 to provide a meter deflection 
proportional to input signal strength. The meter is 
calibrated in the customary “S” units. A meter indi- 
cation of S-9 represents approximately 50 microvolts 
at the antenna terminals. 


POWER TRANSFORMER CONNECTIONS 


V2 6JS6C 


V3 6JS6C 


Ds 1S1007 


R22 iy le 


Do 1S1941 


io 


CRYSTAL CALCULATIONS FOR CRYSTAL CONT- 
ROLLED TRANSCEIVER OPERATION WITH THE 
EXTERNAL VFO OR THE TRANSCEIVER INTERNAL 
FIX OSCILLATOR, PB-1182. 


The crystal holders accept standard HC-6/Utype crys- 
tals. All crystal frequencies must fall between 8,700 
KHz and 9,200 KHz. A trimmer capacitor has been 
connected in parallel with each crystal to permit proper 
frequency adjustment. Adjustment of this trimmer will 
change the crystal frequency approximately 1 KHz. 


The correct crystal frequency for any desired operating 
frequency, may be determined by the following formula : 

Fx =(F1+Fc)—Fo 
Fx=(F1+Fe)—Fo, where Fx is the crystal frequency, 
Fo is the desired operating frequency, and the constant 
(F1+Fc)is taken from the table. 


Frequency Table(FI+Fc) nit: KHz 
BAND LSB USB AM/CW 
160 10701.5 10698.5 10699.3 
80 12701.5 12698.5 12699.3 
40 16201.5 16198.5 16199.3 
20 232015 23198.5 23199.3 
15 30201.5 30198.5 30199.3 
11 36201.5 36198.5 3619953 
10A 372015 37198.5 37199:3 
10B 377015 376985 37699.3 
10C 382015 38198.5 38199.3 
10D 38701.5 38699.3 


38698.5 


For Example: 
Find the proper crystal for operation at 3900 KHz 
LSB on the 80 meter band. 


From the table find the constant (Fl + Fc) for LSB 
operation on this band. The constant is 12701.5, there- 
fore Fx = 12701.5 — 3900 

= 8801.5 KHz. 


CW FILTER INSTALLATION 


1. Remove top cover of transceiver cabinet and locate 
printed circuit boards PB-1189 and PB-1183. 


2. Remove two screws holding PB-1189 to the U- 
shaped bracket. Remove two screws holding the U- 
shaped bracket to the shield plate, located between 
the two boards. 


3. Remove PB-1189 from the chassis connector recepti- 
cal. Gently, rock the circuit board out of the 
connector. 


4. Remove the two screws holding the shield plate and 
lift out of the cabinet. 


5. Grasping the U-shaped brackets still attached to 
PB-1183, gently, rock the circuit board out of the 
connector. 


6. With PB-1183 removed from the chassis, remove 
C-10 and C-9 (.01 uF) capacitors from board. Install 
XF-30C CW filter in position indicated using the 
nuts and lockwashers provided. Solder the four filter 
terminals to the board. 


7. Reinstall PB-1183 into socket, screw shield plate 
to chassis, and re-install PB-1189 into socket. Re- 
place all attaching screws. 


This completes the CW filter installation. The filter 
provides a 600 Hz bandpass when the mode switch 
is placed in the CW position. Transicever alignment 
is not required for this installation. 


XF30C CW_ FILTER 


SOLDER 4 PINS 


REMOVE 


F30A_SSB_FILTER 


ALIGNMENT 


WARNING 


DANGEROUS VOLTAGES ARE PRESENT. USE EXTREME CAUTION WHEN WORKING ON THE 
TRANSCEIVER WITH COVERS REMOVED. DISCHARGE ALL CAPACITORS BY SHORTING TO 
GROUND WITH AN INSULATED SCREW DRIVER, ETC. 


CAUTION 

Never operate the transceiver in the 
transmit mode without a matched antenna 
or adequate dummy load.. The power 
amplifier tubes and P1 network compo- 
nents can be damaged if the transceiver 
is operated without the proper ioad termi- 
nation. 


GENERAL 

The transceiver has been carefully aligned and tested 
at the factory and, with normal usage, should not re- 
quire other than the usual attention given to electronic 
equipment. Service or replacement of a major component 
may require subsequent realignment, but under no 
circumstance should realignment be attempted unless 
the operation of the transceiver is fully understood, 
the malfunction has been analized and definitely traced 


FQUIPMENT REQUIRED 

(1) RF Signal Generator: Hewlett-Packard Model 606A, 
or equivalent with one volt output at an impedance 
of 50 ohms and a frequency coverage to 30MHz. 


(2) Vacuum Tube Voltmeter (VTVM) : Hewlett-Packard 
Model 410B, or equivalent VTVM with an RF probe 
good to 40 MHz. 


(3) Dummy Load: Waters Model 334A or equivalent 
50 ohms non-reactive load rated at 300 watts 
average power. 


(4) AF Signal Generator : Hewlett-Packard Model 200 
AB, or equivalent. 


(5) A general coverage receiver covering the frequency 
range from 3 to 30 MHz with a 100 KHz calib- 


to misalignment. rator. 
Service work should only be performed by experienced 
personnel, using the proper test equipment. 
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1. S-METER SENSITIVITY ADJUSTMENT 

Place the transceiver in the receive mode and connect 
a signal generator to the antenna terminal of the trans- 
ceiver. Set the signal generator to 14200 KHz with 
an output of 50 uV. 


Tune the transceiver for maximum S-meter reading. 
The S-meter should read S-9. If S-meter adjustment is 
required, adjust VR2 on PB-1183 _ to obtain an S-9 
reading. 


When the transceiver is tuned to 14200 KHz the100 
KHz crystal calibrator output will be approximately 
50 uV or S-9 on the S-meter. 


2. NOISE BLANKER THRESHOLD 

The operating level of the noise blanker is determined 
by the THRESHOLD control VR1 on PB-1182. Counter- 
clockwise rotation of the control increases the effect - 
iveness of the blanker, however, extreme setting of this 
control reduces the receiver sensitivity. 


With the noise blanker in the “OFF” position, tune 


in a signal on any band that registers between S-6. 


Note the S-meter change when the noise blanker switch 


is placed in the “ON” position. When the noise blanker . 


level is adjusted properly, the meter should indicate 
a decrease of one (1) or half S-unit. 


PB 1076B 
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If the change is greater or less than indicated, adjust 
VR1 to achieve the proper setting. 


Extremely strong signals may cause distortion on the 
derived signal due to mixing at the switching diode. 
This effect can be reduced by decreasing the Noise 
Blanker threshold control or by switching the Noise 
Blanker to “OFF”. 


3. VOX ADJUSTMENT 

VOX controls are located on PB- 1189. These are VR1 
VOX Gain, VR2 Delay, VR3 Relay Sensitivity and 
VR5 Antitrip Gain. 


Set the operation switch to the VOX position and turn 
the AF GAIN and MIC GAIN controls fully counter- 
clockwise. Slowly rotate the RELAY control (VR3) 
clockwise until the relay activates, then return the con- 
trol carefully counterclockwise until relay releases. 
This release point is the proper setting for the RELAY 
sensitivity control. 


Set MIC GAIN control to the center of its travel. 
Speak into the microphone normally, adjust VOX control 
VRI1 to just activate VOX relay. 


Tune in a signal and adjust the AF GAIN control to 
a comfortable listening level. Set the ANTITRIP control 
VR5 to the minimum point that will prevent the speaker 
output from tripping the VOX. 


BOTTOM VIEW 
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Adjust the DELAY control VR2 for suitable release 
time. 


4. CW SIDETONE LEVEL ADJUSTMENT 
CW sidetone level may be adjusted by rotating TONE- 
level potentiometer (VR4) located on PB- 1189. 


5. CARRIER BALANCE 

The transceiver should be allowed to reach operating 
temperature before making the carrier balance adjust- 
ment. 


Tune-up the transceiver for SSB operation using an 
antenna or dummy load. Turn the MIC GAIN control 
fully counterclockwise to remove all audio from the 
modulator stage. 


With the MODE switch set to either the LSB/USB 
positions, turn the “MOX-PTT-VOX” switch to the 
MOX position and adjust the carrier balance controls 
(VRI and TCl) on PB- 1184 for minimum PO meter 
reading. 

A more exacting balance may be obtained by tuning 
a receiver, having an S-meter, to the transmitted fre- 
quency. Adjust the balance controls for minimum S-meter 
reading while switching the MODE switch back and 
forth between the two sideband positions to obtain 
good carrier suppression for both sidebands. 


6. ALC LEVEL ADJUSTMENT 

The ALC meter will require adjustment if when the 
METER switch on the front panel is set to the ALC 
position, the mode switch to USB, the “MOX-PTT-VOX” 
switch to MOX and the microphone gain to zero the 
ALC meter does not read 5. To adjust the meter, set 
the controls as follows: 


MODE ro etiesc acdc eee USB 
MIC GAIN (2G... eee Fully CCW 
MOX- PDT 2V OX Metres eee MOX 


If the meter reads other than 5 on the bottom scale, 
adjust the ALC control VR2 on PB- 1184 for a meter 
indication of 5. Return the “MOX-PTT-VOX” switch 
to the PTT position. 


7. VOLTAGE REGULATOR ADJUSTMENT 
Connect a VTVM DC probe between pin 13 of MJ-6 


(PB- 1185 ) and ground. Adjust VOLT potentiometer 
VR3 for exactly 6 Volt reading on VTVM. 


8. CLARIFIER ADJUSTMENT 

The frequencies coincide at CLARIFIER control OFF and 
0 position in the receive mode. If not, adjust potentio- 
meter VR4 located near the clarifier control potentio- 
meter under the main chassis. 

Transmit and receiver frequencies coincide at CLARIFIER 
control OFF position. If not, adjust ZERO potentiometer 
VR4 on PB-1185. 


9. BIAS ADJUSTMENT 

The final amplifier bias must be checked to insure 
linearity and normal operating plate dissipation for the 
final tubes. Adjust the BIAS control VR2 on PB-1079A 
as follows; Set the transceiver to the receive mode 
and allow the transceiver to reach operating tempera- 
ture. 


Set MODE switch to USB, METER switch to IC and 
the “ MOX-PTT-VOX” switch to MOX position for trans- 
mit condition. The meter will indicate PA plate current. 
Idle plate current is 50 mA if the bias is correct. If 
the idle plate current is other than 50 mA, adjust the 
BIAS control for 50 mA. 


There is a little difference in the idle current between 
AC and DC operation. Adjust the idle current to 50 
mA for each operation. 


10. POWER OUTPUT METER ADJUSTMENT 
VR6, located on the transceiver rear panel adjacent 
to the antenna coax fitting, provides an adjustment for 
power output indication on the meter. 


This potentiometer should be adjusted to indicate 1/2 
to 2/3 full scale meter deflection when the transmitter 
is producing full output power in the tune position. 


It should be noted that the meter indicates relative 
power output and is not the basis for determining 
actual power output. 


VR6 has been preset at the factory to read 1/2 to 
2/3 full scale into a 52 ohm dummy load. The operator 
should not indiscriminately adjust VR6 into an unknown ~ 
load or an antenna with high VSWR. 


11. FINAL AMPLIFIER NEUTRALIZATION 

When replacing the final amplifier tubes, it may be 
necessary to reset the bias to give correct idle current 
and check neutralization. Using the procedure outline 
below will guarantee maximum output and long tube 
life. 


CAUTION 
HIGH VOLTAGES ARE PRESENT ON UNDER- 
SIDE OF CHASSIS AND INSIDE OF FINAL 
COMPARTMENT. USE GREAT CARE WHILE 
MAKING ADJUSTMENTS WITH WIRING EX- 
POSED. 


(1) Connect a dummy load to antenna, and set meter 
tonic: 


(2) Locate TC27 the neutralization variable capacitor 
shaft on the underside of the chassis near the 
driver stage band switch wafer, in the final ampli- 
fier section. 


(3) Check final amplifier idle current in USB or LSB 
position and adjust as described before. 


(4) Tune up the transceiver at 29 MHz, 10B or 10C 


band with MODE switch at TUNE position, and 
advance the CARRIER control until meter IC reads 
100 mA. 


(5) Rotate PLATE tuning control and observe dip as 
indicated on the meter. If the dip is not prominent, 
reduce the loading control slightly for better indi- 
cation. As the PLATE control is rotated the meter 
Should rise equally and smoothly on either side of 
maximum dip indication. 


(6) Determine which side of the dip rises abruptly. 
Set PLATE control slightly to this side of dip 
keeping the meter reading below 100 mA. 


(7) Using nonmetallic tuning wand, rotate neutraliza- 
tion capacitor shaft very slightly in the direction 
which reduces the current shown on the meter. 
Repeat steps 6 and 7 until the meter indicates a 
smooth and equal rise on either side of the maxi- 
mum dip point. 


The final compartment cover must be in place to supply 
the RF shielding required during the neutralization 
procedure. 
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FINAL AMPLIFIER COMPARTMENT 


ee AS 


12. ALIGNMENT OF TRANSMITTER MIXER/DRIVER 
AND RECEIVER FRONT END STAGES 


The final amplifier bias adjustment must be set to 50 
mA before extensive operation of the transmitter is 


ee ee T102, TI03 Q; 3SK39Q 


RF INPUT CIRCUIT 


(1) Connect the 50-ohm dummy load to the antenna 
Jack. Tune up the transceiver at 30,000 KHz 
(BAND 10D, VFO at 30,000 KHz) as follows ; 
Set the BAND switch to 10D, the VFO to 30,000 
KHz, PRESELECTOR control to the upper end of 
10 and 11 meter segment and the OPERATION 
switch at MOX. Advance the CARRIER control 
and tune the final amplifier. Maintain the reso- 
nant plate current (IC) at 100 mA with the CARRI- 
ER control. Set trimmer TC5 to the mid-capactance 
position and adjust the slugs of T102 and T103 
for maximum output into the dummy load. Reduce 
the transmitter output to zero with the CARRIER 
control. 


Set the OPERATION switch to the receive mode, 
RF and AF GAIN control to maximum, CLARI- 
FIER control to “OFF”, and NOISE BLANKER 
to “OFF”. Do not change the VFO setting and 
PRESELECTOR control setting set up in step 1. 
Tune the RF signal generator to 30,000 KHz and 
adjust it for approximately 1,000 Hz beat note. 


NO 
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attempted. It is assumed that the signal generating stages 
of the transceiver are functioning properly. Use the 
internally generated signal of the transceiver to align 
the transmitter mixer and driver stages and the RF 
signal generator to align the receiver front end stage. 


CAPACITOR | TRIMMER 
C128 1000 PF 


T101A +7104 


Use just enough signal generator output ( approximate- 
ly 1 microvolt for an aligned unit) to keep from deve- 
loping AGC voltage (no S-meter indication ). Set trimmer 
TC15 to the mid capacitance position. Adjust a slug 
of T-101 for maximum audio output without developing 
AGC voltage. 


(3) Set the BAND switch at 10A, the VFO at 28,000 
KHz and the “MOX-PTT-VOX” switch at MOX. 
Advance the CARRIER control and tune the final 
amplifier. Maintain the meter reading at 100 mA 
with the CARRIER control as described in step 1. 


Set the PRESELECTOR control to the lower end of 
10 and 11 meter segment and adjust trimmer TC5 for 
maximum output at the dummy load. Reduce the trans- 
mitter output to zero with the CARRIER control. 


(4) Set the OPERATION switch to the receive mode 
and without changing the VFO or PRESELECTOR 
control settings, tune the RF signal generator to 
28,000 KHz and obtain 1,000 Hz beat note. 


C129 1000PF 
330PF 


C4 


PLATE CIRCUIT 


C5 
C6 


50PF 


COIL CAPACITOR TRIMMER 


C130 1000PF TC10 


c9 
C106 


TOS MOS 270PF 


20PF 


7OPF 
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TC6 
TC7 
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C10 
C107 


50PF 
10PF 


12BY7A TUNING CHART 


Control the signal generator output and adjust trimmer 
TC15 for maximum audio output as described in step 2. 


(5) Repeat step 1, 2, 3 and 4 to peak out the coil 
adjustments for the 10 meter band. 


(6) Set the BAND switch to 15, the VFO to 21,000 
KHz and the PRESELECTOR to the lower edge of 
the 15 meter segment. Tune up the transceiver to 
21,000 KHz as described above. Adjust trimmers 
TC4 and TC9 for maximum transmitter output 
into the dummy load. 


Vi 12BY7A 


(7) Set the OPERATION switch to the receive mode, 


and without changing the VFO or PRESELECTOR 
settings. Tune the RF signal generator to 21,000 
KHz and obtain the 1,000 Hz beat note. Adjust 
trimmer TC14 for maximum audio output as des- 
cribed in step 2. 


Repeat the procedures given in step 6 and 7 on 
the 20 meter band. The trimmer TC3 and TC8 
are used for maximum transmitter output and TC13 
for maximum audio output in receive. 


TX 2ND MIXER 
RX RF AMP 


Cc 


TIO3 


TI05 


L2 


c4 


300V 


I3.5V 


12BY7A TUNING CIRCUIT 


(9) Set the BAND switch at 80, VFO at 4,000 KHz, 
and the PRESELECTOR at 7 of the inner scale 
Set TCl and TC6 at the mid-capacitance point. 
Tune the transceiver to 4,000 KHz and adjust 
T105 and T106 for maximum transmitter power 
output into the load. 


(10)Set the OPERATION switch to the receive mode, 
and without changing the VFO or PRESELECTOR 
settings, tune the RF signal generator to 4,000 
KHz and obtain a 1,000 Hz beat note. Set TCl1 to 
the mid-capacitance point. Adjust T104 for maxi- 
mum audio output as described in step 2. 


(11) Set the PRESELECTOR at the lower edge of the 
80 meter segment, VFO at 3,500 KHz, and adjust 
TCl and TC6 for maximum transmitter power 
output into the dummy load. 


(12)Set the OPERATION switch to the receive mode, 


Tcoz0 TCOl9 TC26 TC25 TC24 Tce23 TC22 TC2) 
Neen 


A. / 
TCIO Tc9 Tcs TC7 Ace 


and without changing the VFO or PRESELECTOR 
settings, tune the RF signai generator to 3,500 
KHz and obtain a 1,000 Hz beat note. Adjust TC11 
for maximum audio output as described in step 2. 


(13) Repeat step 9, 10, 11, and 12 to peak out the coil 
adjustments for 80 meter bands. 


(14)Set the BAND switch to 40, VFO at 7,000 KHz 
and the PRESELECTOR to the lower edge of the 
40 meter segment. Adjust TC2 and TC7 for maxi- 
mum transmitter power output into the dummy 
load. 


(15)Set the VFO at 7,150 KHz and PRESELECTOR for 
maximum power output. Adjust L33 for maximum 
power output into the dummy load. 


(16)Set the OPERATION switch to the receive mode, and 
set the VFO or PRESELECTOR settings to the same 
position as step 14, tune the RF signal generator to 
7,000 KHz and obtain a 1,000 Hz beat note. Adjust 
TC12 for maximum audio output. 


(17) Set the BAND switch to 160, VFO at 1,900 KHz and 
the PRESELECTOR at 2 of the inner scale. Adjust 
TC28 and TC10 for maximum power output into 
the dummy load. 


(18) Turn the OPERATION switch to the receive mode, 
and leave the VFO and PRESELECTOR settings 
unchanged. Apply the RF signal generator output 
at 1,900 KHz to antenna terminal. Adjust TC29 for 
maximum S-meter reading. 


SILVER PLATE 


MAX. MIN. 
CAP. CAP. 


13. HETERODYNE CRYSTAL OSCILLATOR ALIGN- 


MENT 
The heterodyne crystal oscillation injection may be X; (10B) X: (80) 
checked in the following manner. Connect the VITVM 
RF probe to the local oscillator test point. Injection Xs (10C) Xz (40) 
is normal if the injection voltage measures 0.3 Volt X; (20) 
Xo (10D)——__. "ss 
RMS on all bands. 
2—X, (15) 
Xio (WWV) 
If not, alignment is required. Set the BAND switch me ea} Xs (11) 
at 10D, TC24 at 1/3 capacitance position, and adjust Fr oMtiys 
6 


T111 for 0.3 Volt RMS reading on VT VM. Then adjust 4 
T.C23, *1C22.. 1. G21 ee C16-andelC26 for! each* of FRONT 
the band to read 0.3 Volt RMS on VTVM. 


TUNING CAPACITOR CRYSTAL FREQUENCY 


C127 250PF TC26 7 .52MHz (option) 

C45 300PF TC16 9.52MHz 

C46 150PF TC17 13.02MHz 

C47 50PF TC18 20.02MHz 
TC19 27 .02MHz 
TC20 | 33.02MHz 

34.52MHz 

35 .02MHz 

35 .52MHz 

C48 100PF 16.02MHz 


LOCAL OSCILLATOR TUNING CHART 


oo Qs 2SC372Y 
or 


10A 34.02MHz 


10B 34,52 
loc 3502 
10D 35.52 


{| 33.02MHz 
(5 27.02 
20 20.02 
40 13.02 


N 
3 LOCAL OSCILLATOR TUNING CIRCUIT 
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14 TRAP COIL ALIGNMENT 
(4) T113 in the high frequency IF unit is used to el- 


(1) T107 is used to eliminate the direct-feed-through in- iminated spurious radiation on the 20 meter band. For 
terference at the IF frequency, and tuned to 6020 alignment, tune transceiver to maximum output at 
KHz. Set the transceiver at 7,000 KHz LSB in receive 14,350 KHz in the tune postion. Measure the spurious 
mode and peak the PRESELECTOR for maximum radiation, by using the S-meter of another receiver 
noise output. Set the RF signal generator to 6,020 tuned to 14,520 KHz where a spurious radiation 
KHz and increase the signal generator output until an can be heard. Adjust T113 for minimum S-meter 
audio beat note is heard. Adjust T107 for minimum reading wihout decreasing the power output of the 
audio output. transcelver. 

(2) L29 on the printed circuit board located near the (5) T115 is located on the printed circuit board near the 
antenna change-over relay RL2 is also used to VFO _ unit and is used to suppress carrier oscillator 
eliminate the direct- feed-through interference. Set the feed-through . Tune the transceiver to any frequency 
transceiver at 7,100 KHz in the receive mode. Tune and load it to full output. Reduce the microphone 
the RF signal generator to 5,920 KHz. Adjust L29 gain to zero and place the mode switch in the 
for minimum S-meter reading. USB position. Adjust T115 for minimum S-meter 


reading on the receiver. 
3) L22 eliminates the interference by 9th harmonic of 


the carrier oscillator. Tune the transceiver to 28,600 (6) L28 is used to eliminate spurious radiation on the 15 
KHz USB in the receive mode, and increase RF and meter band. Tune the transceiver to maximum output 
AF gain control until an audio beat note is heard. at 21,200 KHz in the tune position. Locate the spuri- 
Adjust L22 for minimum audio output. ous radiation at 21,220 KHz by another receiver. 


Adjust L28 for minimum S-meter reading on the 
CAUTION 
reCelvele 
Continuous full output for more than 10 
seconds may result in destruction of final 


tube. 


(7) TC30 connected in series with L32 on the printed 
circuit board located on the main chassis near the 
relay RL1 is used to eliminate spurious radiation on 
10 meter band. For alignment, tune transceiver to 
maximum output at 28,500 KHz in the tune position. 
Measure the spurious radiation by using the S-meter 
of another receiver tuned to 28,160 KHz where the 
spurious signal can be heard. Adjust TC30 for 
minimum S-meter reading without decreasing the 
power output of the transceiver. 
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VALUES ARE IN OHMS 


Order Instruction; 
Parts number is independent for each unit, except T-transformers and T-inductors, therefore it is requested 
to specify parts number together with unit classification as following example. 


No. 1 RF Unit RI 100K ohm yw K VALUE IS NOMINAL 


C-CAPACITOR 
DIPPED MICA 
500WV 20PF +10% 
500W V 40PF +10% 
500W V 1OOPF + 10% 
500W V 470PF +10% 
CERAMIC DISC 
7 SOWV 0.001nF * 30% 
3~5,9, 11, 13 SOWV 0.01 wF + 832 
17 SOWV 0.047uF = 5622 


RF. UNIT 
PRINTED CIRCUIT BOARD PB-1181(A—Z) 
Q-FET & TRANSISTOR 

TR. 2SC372Y 
TR. 2SC373 

TR. 2SC784R 
FET 2SKI9GR 


3SK39Q 


D-DIODE 
12 Si. GP2-354 
R-RESISTOR 

CARBON FILM 


CERAMIC FEED THRU 


“uw 56 Q2+10% SOOWV 0.001uF 1'0°% 
23 Kw 100 Q2+10% ELECTROLYTIC 
220 Q2+10% 18 16WV LuF 
uw 330 Q2+10% TC-TRIMMER CAPACITOR 
“uw 470 Q+10% CERAMIC 
144W 560 2+10% 1~3 ECVIZWS50P32 SOPF 
Ww 1 KQ+10% L-INDUCTOR 
WwW 1. 5KQ+10% I BPF-A 
2. 2KQ +10% 2 BPF-B 
3. 3KQ +10% 
A 8. 2KQ +10% 34 RF CHOKE 1. 954H 
uww 15 KQ+10% RF CHOKE 2504H 
YW 22 KQ+10% T-TRANSFORMER & INDUCTOR 
4 Ww 68 KQ+10% IF TRASFORMER 
113582 yw 100 KQ+10% 113 TRAP COIL 
X-CRYSTAL 


HC-18/U 6360KHz 


VR-VARIABLE RESISTOR 
I EVLSOA00B53 5KQB 
C-CAPACITOR 
DIPPED MICA Q-FET, IC & TRANSISTOR 
17 S00WV «6 PF £0. SPF TR. _2SC784R 
500WV__ SOPF +10% TR. _2SC828Q 


IF UNIT 


500 W V 100PF +10% IC CA3053 
CERAMIC DISC FET MKIOF 
3 SOWV_ 0. OOI1 uF 


244) is lOWI2E LO aLs SOWV 0.01 uF 


1S1007 
Si. GP2-354 
12 Zener W2Z-110 

R-RESISTOR 
CARBON FILM 


L-INDUCTOR 
RF CHOKE 
RF CHOKE 
MIXER UNIT 


PRINTED CIRCUIT BOARD  PB-1082(A~Z) DPS 216 1ZW 100 Q+10% 
PB-1180(A ~— Z) 23 WwW 220 2+10% 


Q-FET & TRANSISTOR 


20 yw 470 Q2+10% 
TR. 2SC372Y TOP ES tO Www 1 KQ+10% 
2 FET 3SK39Q 3,14 WwW 2.2KQ +10% 
D-DIODE $5922 yew 3. 3KQ +10% 
: GP2-354 11 Yew 3.9KQ+10% 
R-RES!ISTOR 4,5 yew 5. 6KQ +10% 
CARBON FILM 17824725227 “ew 10 KQ+10% 
44W 10 Q+10% 10 yw 27° KQ+10% 
WwW 100 Q2+10% 118-71 “uw 100 KQ+10% 

Ww 470 2+10% CARBON COMPOSITION 
yw 1 KQ+10% 26 Ww 1 M2+10% 
3.3KQ +10% 627% WwW 100 Q2+10% 


5. 6KQ +10% 


4,6 Yew 15 KQ+10% 


1ZW 22 KQ+10% 
1 Www 27 KQ+10% VR-VARIABLE RESISTOR 
1 TRI2R 5002B 
2 TRIIR 5002B 


C-CAPACITOR 
DIPPED MICA 
S0OW V 


1, 24, 25 1OOPF +10 % 


[5522 
Lina? 


1I5OPF +10 % 
470PF +10% 


SOOW V 
SOOW V 


26 ~—28 
Pi—Loy, O), MMO}, 12s BSE, Wes AAO) 


CERAMIC DISC 
SOWV 0. OOL uF 


SOW V 
SOWV 
SOW V 


0. 001 uz F £20% 
0.01 wF+20% 
0. 0224F +20% 
0. 047 2F £20% 


S279) 

1, 9, 12, 17, 22, 33, 34 
24, 28 ~—30 

3, 25, 26, 45, 48, 50 SOWV 


SOWV 0.01 uF 


21, 23, 31 ~34 


7, 8, 14, 16, 19, 35 


SOWV 0. 047 uF 


23032439 S0WV 0.1 wF+20% 


11 SOWV 2.2 wF+20% 
ELECTROLYTIC 
16WV 


S75 1014521536 1uF 


2, 16, 19, 20, 31 16WV 10uF 


PLASTIC FILM 
SOWV 0.47 wr +20% 


8, 35, 40, 43 16WV  ~—- 22uF 


38 16WV 47 uF 


ELECTROLYTIC 


16WV 10uF 


100uF 
220 uF 


4, 18, 41, 42, 49 16WV 
13, 44 16WV 


L-INDUCTOR 


108 


RF CHOKE 2504H 
T-TRANSFORMER & INDUCTOR 
IF TRANSFORMER 


109 


5 
a 


IF TRANSFORMER(DETECTOR) SO 
XF-CRYSTAL FILTER 
XF-30A SSB 


2 


XF-30C CW(OPTION) 


MOD. & OSC UNIT 
PRINTED CIRCUIT BOARD PB-1184(A —Z) 
Q-FET & TRANSISTOR 
fIGRE PES CE PANG 
TR. 2SC828P 
FET. MK-10D 


D-DIODE 


1—4 Ge. 1S$1007 


AF. UNIT 


PRINTED CIRCUIT BOARD PB-1189(A—Z) 


_Q-FET, IC & TRANSISTOR 


R-RESISTOR 
CABON FILM 
18 44W 
es 24W 


Q+10% 
Q+10% 


100 
150 


3 
5 


TR. 25 G32 


19, 4W 180 Q+10% 


2SC373 
| Sif MK-10D 


TR. 


Pd, PM SM 4W 470 Q+10% 


9~11, 14, 24, 28 YUuw 1 KQ+10% 


Len db MK-10F 


20 4W . 5KQ +10% 


IC STK401 


IC TA7042M 


Si. GP2-354 


.2KQ +10% 
_7KQ +10% 
KQ +10% 
KQ +10% 
KQ +10% 


6,8 WwW 
12, 15,16, 22, 25, 26,29 *%W 
32 Www 
33 “WwW 
Sh Tek ey oe) 4W 


Zener WZ-090 


u “AW KQ +10% 


R-RESISTOR 


WwW KQ +10% 


CARBON FILM 


44W 4.72 +10% 


44.W 82 Q+10% 


13, 44, 45 


41 


ZW 100 Q+10% 


44W 220 2+10% 


VR-VARIABLE RESISTOR 


12 


LOPITAS 3598559 


y4W 330 Q+10% 


TRIIR 


24W 470 Q+10% 


TRIIR SKQB 


24.W 680 Q+10% 


C-CAPACITOR 


24W KQ +10% 


4W . 5KQ +10% 


24W .2KQ2+10% 


DIPPED MICA 
20, 28, 30 SOOW V 30PF +10% 


192 7eS2 40P F +10% 


44W . 3KQ +10% 


38 SOPF +10% 


1, 3, 14, 19, 29~31 


4 


24W . TKQ +10% 


“SalOaae 100P F +10% 


24W - 6KQ +10% 


SRIOF35 
11, 18 


7 


3 130P F +10% 


ZW KQ +10% 


4 150P F +10% 


24W KQ +10% 


300P F +10% 


44W KQ +10% 


14W KQ +10% 


Mw KQ +10% 


24W KQ +10% 


44W KQ +10% 


CERAMIC DISC 
SOWV 0. 001uF 
Deh Oe 3e1 7418.24. 50WV 0.01 uF 


26, 29, 33 


CARBON COMPOSITION 
24W 3.3MQ +10% 


6, 11, 22, 25, 34 SOWV 0. 047 uF 
PLASTIC FILM 

SOWV 0.22 “nF +2027 
ELECTROLYTIC 


16WV 


100uF 


44W S.6MQ +10% 


THERMISTOR  SDT-250 


VR-VARIABLE RESISTOR 


10KQB 


TC-TRIMMER CAPACITOR 
CERAMIC 
ECV1ZW20P40 
ECV1ZWS5SO0P32 


C-CAPACITOR 


ECV1ZWS5SO0P40 


DIPPED MICA 
SOOWV 

PLASTIC FILM 
SOWV 0. 0047 uF +20% 


1OOPF +10% 


L-INDUCTOR 
RF CHOKE 
RF CHOKE 
RF CHOKE 


T-TRANFORMER 
IF TRANSFORMER Varactor 18145 
X-CRYSTAL Ge “1S 1007 
HC-6/U 3178. 5KHz(USB) Si 1S1555 
HC-6/U 3181. SKHz(LSB) Zener WZ090 
HC-6/U 3179. 3KHz(CW/AM) R-RESISTOR 
CARBON FILM 
be Www 56 Q2+10% 
REG. & CALIB. UNIT Yew 100 Q+10% 
PRINTED CIRCUIT BOARD PB-1185(A~Z) Yew 220 2+10% 
Q- TRANSISTOR Ww 330 Q+10% 
2SC372Y Yew 560 Q2+10% 
2SC697B, D, E Www KQ+10% 
2SC735Y Yew .5KQ +10% 
yw .2KQ2 +10% 
18993 WwW .3KQ +10% 
GP2-354 Ww _7KQ +10% 
WZ-090 PAW 2251 KO 32-10% 
R-RESISTOR Yew 47 KQ+10% 
CARBON FILM 1,4, 11, 13, 21 WwW 100 KQ2+10% 
Ww 100 Q+10% 
WW 330 Q+10% CARBON COMPOSITION 
WwW KQ+10% 20 14aWw 1 MQ +10% 
24W .5KQ +10% 
QW .2KQ +10% 
ASTatl A .7KQ +10% 
1 Shri3415.24 yw 10 KQ+10% VR-VARIABLE RESISTOR 
5 Ww 27 KQ+10% : SRIOR 
6 uw 33 KQ+10% C-CAPACITOR 
4W 47 KQ+10% DIPPED MICA 
4W 100 KQ+10% |. SOOWV  3PF +0. 5PF 
CARBON COMPOSITION ( 500WV 1OPF +10% 
1W 4.7KQ2+10% 500WV 20P F £10% 
14, 24, 25 500W V 30P F +10% 
17 SOOW V_ 5OP F +10% 
3 500WV 60PF +10% 
16, 27, 28 500OWV 100OP F +10% 
VR-VARIABLE RESISTOR 7, 9, ABeoD 500 W V 1SOPF +10% 
TRIIR 5002B CERAMIC DISC y 
TRIIR 1KQB 18 SOWV 0. 001uF 50%, 
TRIIR 10KQB 124 10.515, 00. 21023. SOWV 0.01 uF on 
V160KRZ-|! 10KQB 26, 29, 31 
C-CAPACITOR PiA19.33 SOWN. O1047 2F (bol sect 


+ 


DIPPED MICA | ELECTROLYTIC 


5, 6,21 500WV 30P F +10% 12, 30 ¢ 16WV wis 
SOOWV 40PF +10% 
s00WV 50P F +10% 
500WV_—«100PF +10% 

SOOWV 250PF +10% | is at a 

500WV 1000PF +10% TC-TRIMMER CAPACITOR 
SOOWV 2000PF +10% CERAMIC 

CERAMIC DISC ECV1ZW20P32 20P F 
SOW Vas OR: Fa ee oe L-INDUCTOR 
ELECTROLYTIC FIX OUTPUT COIL 

14—~—16 16WV  1000uF RF CHOKE 250uH 

17, 18 25WV_ 470uF RF CHOKE ImH 

12513 160WV Dai -TRANSFORMER 

iOitie- 1: 250WV22uF IF TRANSFORMER 

neo tie eatbnel IF TRANSFORMER 
TC-TRIMMER CAPACITOR sian . IF TRANSFORMER 
CERAMIC CP _IF_ TRANSFORMER 
ECV1ZWS50P32 
L-INDUCTOR i, 
RF CHOKE PRINTED CIRCUIT BOARD PB-1056(A ~Z) 
X-CRYSTAL Q-FET & TRANSISTOR 
HC-13/U _100KHz J aaa TR. eSCsI2 Ane 
FET .3SK22GR 


32 - 16WV 10uF 


NB & FIX UNIT : . _D-DIODE — 


Varactor 1S145 
R-RESISTOR 
2SC372Y CARBON FILM 
2SC784R 344W 100 @2+10% 
2SKI9GR ew 270 Q+10% 
2SK34E 14W 330 2Q2+10% 
MK-1OE 1W 8. 2KQ +10% 


4W 10 KQ+10% P= 398s 18 Si. GP2-354 


1 
9 ww 22 KQ+10% 9 Zener W2Z-090 
255 144W 100 K2+10% R-RESISTOR 
~ CARBON COMPOSITION CARBON FILM 
11(L5) 26W 1 KQ+10% | 48 s4W 220 2+10% 
22 ew 330 Q+410% 
18 1ZW 470 Q+10% 
26, 62 in Ww 560 Q+10% 
35 14ZW 680 Q2+10% 
C-CAPACITOR | 64 iw 1KQ +10% 
DIPPED MICA | 50 ww 1. 5KQ +10% 
16 500WV 20P F +10% 61, 63 Ww 4.7KQ+10% 
8, 10 500WV 100PF +10% 23, 24, 33, 34 yew 5.6KQ +10% 
12 500WV _—6SOPF +10% | 25,59 yew 10 KQ+10% 
11 500WV 1000PF +10% 60 LW 33KQ+10% 
fice 500WV 2000PF +10% CARBON COMPOSITION 
CERAMIC DISC 54 Ww 10 Q+10% 
6, 7, 9, 12, 15 50WV 0.01 «EF = 302 | 4, 9917.39 WwW 56 Q2+10% 
3°5018 SOOWV 0.01 geo 20881 1455105355 ZW 100 Q+10% 
CERAMIC TC 16 EW 470 Q+10% 
14 NPO 6PF+0.5PF | 56 14W 100KQ +10% 
4 NPO 10P F+10% 7, 38 16W 1 KQ+10% 
19 NPO 82P F+10% 6 1W 2.2KQ +10% 
20 N750 2PF40.5PF/ 2 BW 3. 3KQ +10% 
18 N750 7PF+0.5PF| 44 Ww 4.7KQ +10% 
17 N750 20P F £10% 19, 20 Ww 5.6KQ +10% 
8 Ww 10 KQ+10% 
36 Ww 33 KO 102 
3 16W 47 KQ+10% 
_| 28, 29 Ww 470 KQ+10% 
VC-VARIABLE CAPACITOR 13 16W 1 MQ +10% 
1 AIR B521C 10, 11 1 W 56 Q+10% 
TC-TRIMMER CAPACITOR 30 1 WwW 47 KQ+10% 
1 AIR TSN1I50C30PF METALIC FILM 
2 AIR TSNI70CIOPF X2 5 3 WwW 5. IKQ +10% 
L-INDUCTOR 40 5 WwW 1. 5KQ +10% 
1 OSCILLATOR COIL 37 5 WwW 18 KQ+10% 
2~4, 6 RF CHOKE 2502H WIRE WOUND 
5(R11) RF CHOKE . 12 METER SHUNT 
VR-VARIABLE RESISTOR 
3 EVCBOGS20B13 1KQB 
RECTIFIER UNIT 6 EVHBOASI15B13 1KQB 
PRINTED CIRCUIT BOARD PB-1076(A~Z) 1 EVK48AF02314 S5KQA/I1IKQB 
D-DIODE 2 EVKAOAF02339 5KQA/5KQB 
5,6 Si. 1$1942 4 TR-1IIR 1KQB 
1~4,9~12 Si. 10D10 C-CAPACITOR 
7,8 Si. V06B DIPPED MICA 
R-RESISTOR 123 500WV 2PF +0. 5PF 
CARBON FILM 134 500 WV 3P F +0. SPF 
6~13 WwW 470 KQ+10% 28, 126 500WV 5PF +0. 5PF 
CARBON COMPOSITION 1, 16, 98, 107 500WV 10P F+10% 
2 1BW 1 KQ+10% 44, 106 500WV 20P F +10% 
4,5 1W 3. 3Q2410% 97, 122 500WV 30P F 410% 
1 2W 5. 6Q+10% 5, 10, 42, 47 SOOWV = SOPF+10% 
METALIC FILM 135 SOOWV 60P F +10% 
3 5W 220 2+10% | 6,43 S50OWV 7OP F +10% 
104 SOOWV 80P F+10% 
48, 53, 55, 92, 99 500WV 100P F +10% 
C-CAPACITOR 46, 111 500WV 150P F +10% 
CERAMIC DISC 29 500WV 200P F +10% 
6 SOWV 0.0474F + 802%] 127 50OWV 250P F +10% 
4 SOOWV 0. 0f 2F' 71302 |) 9 SOOWV 270P F +10% 
1NOES 14KV 0.0047,F 1'00% | 45,105 SOOW V 300P F +10% 
ELECTROLYTIC 4, 41 500WV 330P F +10% 
3 25WV 470uF 108 5S00OWV 400PF+10% 
2, 26, 136 500WV 470P F +10% 
MAIN CHASSIS 7, 27, 34, 35, 37, 120,121, SOOWV 1000PF+10% 
128~131 
1 12BY7A 1Z, SOOWV 2200PF+10% 
2,3 6JS6C 133 50OWV 3000PF+10% 


Q-TRANSISTOR 
TR. 2SB212 
TR. 2SC372Y 


MOULDED MICA 
1KWV 100P F +10% 
1IKWV 200P F +10% 
3 1. 5KWV 1000P F +10% 


CERAMIC _ DISC 


1$1007 


ST (7 BES 


51, 62, 65, 81 —83, 86,87, 5OWV 
90, 118, 141 

33, 38, 50, 52, 59 ~61, 
66, 69 ~73, 85, 89, 91, 94, 
95, 100, 103 

8, 14, 15, 20, 22 

3, 19, 21, 101, 102 


0.01 uw F 


SOWV 0.0474 F 


1. 4KV 
1.4K V 


0. 0047 uF 
0.01 uF y 
3KV 150P F +10% 


T-TRANSFORMER & CHOKE COIL 
POWER TRANSFORMER 
AF CHOKE 20mH 0. SA 
AF CHOKE 1H 20mA 


AC 5A(100 ~117V)3A(200 ~234V) 
DC 20A 

HOLDER 

AC S-N1001 

DC S-N1102 

RL-RELAY 


FH-FUSE 


(RDA30) 3K V 600P F +10% 
CERAMIC FEED THRU 
30 ~—32, 39, 40, 67, 68, 84, SOOWV 0. OO1uF 
110 


PLASTIC FILM 
50WV 0.047 uF 420% 
SOWV 0.22 uF +20% 
50WV 0.47 nF +20% 


AE3171-42 
MxX2P 


S-SWITCH 
ROTARY RS13-13-11(BAND) 
ROTARY ESRE365R20Z(MODE) 


METALIZED PAPER 
160WV 2.2 «~F+20% 

ELECTROLYTIC 
16WV 
16WV 


luF 
10uF 


ROTARY ESRE246R20Z(SELECT) 
SEASAW WD3001 (POWER) 
SEASAW WD3201 (HEATER) 
SLIDE SS-F22-08 
SLIDE SS-H23-08 


450WV 
500WV 
VC-VARIABLE CAPACITOR 
(PLATE) AIR _RT18B300VC 
(LOADING)AIR __B1240DS 
TC-TRIMMER CAPACITOR 
CERAMIC 
ECV1ZWI10P32 
ECV1Z WS50P32 
MICA B-1PY 
B-2PY 
B-7P 
AIR _TSN-150C 


2. POND 
1004 F 


300P F 


X-CRYSTAL 


80M HC-25/U 9. S2MHz 


40M HC-25/U 13. O2MMHz 
20 HC-25/U 20. O2MHz 
15M HC-25/U 27. O2M¢MHz 


1 
72 
3 
4 


JIY /WWV 
160M 


PLASTIC FILM 
CT Y12B 


12, 13, 16~18, 20, RF CHOKE 

2126, 2773135 

9 RF CHOKE 300 2H 
RF CHOKE(PLATE) 500H 
RF CHOKE imH 
P.S. 34W56Q20.3¢ 10TS 
P.S. 46W56Q20.6¢ 4TS 
P.S. 1 W56Q1.0¢ 4TS 


JACK 
S-14701 
X-18007 
S-14703 


MJ-MULTI 


PL-LAMP 
15V 0. 15A 
14V 40mA 
PLH-LAMP HOLDER 
#001011 
B-1 


TANK COIL 
TRAP COIL 
TRAP COIL 


VS-TUBE SOCKET 
TS103C01 
S-B0703 


TRAP COIL 
TRAP COIL 
TUNING COIL 


& JACK 
CN-7017 
S-G7616 (KEY) 


L.P.FILTER COIL 


T-TRANFORMER & INDUCTOR 
ANT COIL A 
GRID COIL A 
DRIVER COIL A 

104 ANT COIL B 

105 DRIVER COIL B 


106 GRID COIL B 
107 SMHz TRAP COIL 
111 6. 36MHz TRAP COIL 


115 3. 18MHz TRAP COIL 


102 
103 


S-G7814 (PHONE) 
FM-144 (MIC) 
JSO-239 (ANT) 
450AB12M(POWER) 
P2240 (SP) 
S-B0611 (EXT. VFO) 
14 S A602 B(ACC) 
15 S-16303 (FAN) 
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WARRANTY POLICY 


We warrant this equipment against defects in material or work- 
manship, except for tubes, transistors, and diodes, for a period 
of one year from date of original purchase. This warranty is 
valid only if the enclosed card is properly filled in and mailed 
to the factory within ten days of date of purchase. Do not ship 
to the factory without prior authorization. This warranty is 
limited to, repairing or replacing only the g@m@fective parts, and 
is not valid if thegeqgipm as b ta ay with, misused, 


or damaged. 
This warranty is vag only the e@uipment which is sold by 
our officially authorized distributor in owner's country, and for 
the equipment which is not purchased through our officially 
authorized distributor in owner’s country, the labor charge for 
repairing shall be borne by the owner. 


YAESU MUSEN CO., LTD. 


CPO BOX 1400, TOKYO JAPAN 
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WARRANTY POLICY 


We warrant this equipment against defects in material or work- 
manship, except for tubes, transistors, and diodes, for a period 
of one year from date of original purchase. This warranty is 
valid only if the enclosed card is properly filled in and mailed 
to the factory within ten days of date of purchase. Do not ship 
to the factory without prior authorization. This warranty is 
limited to repairing or replacing only the ee parts, and 


is not valid if thegeqgipm as b ta 1 with, misused, 
or damaged. 
which is sold by 


il | 


N 


P 


This warranty is vaRg@ only the efuipme 
our officially authorized distributor in owner's country, and for 
the equipment which is not purchased through our officially 
authorized distributor in owner's country, the labor charge for 
repairing shall be borne by the owner. 
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